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— From a vast number of tests A 


> NATURALINE 
> PROVES ITS SUPERIORITY 


As a specific incident five different planes 





with five different motors were tested under 






all conceivable flying conditions..... 






Asaresult... 







“NATURALINE”—The Super Avia- 
tion Fuel—is being favorably received 
in the aviation market on account of 

the following points of superiority over 

ordinary domestic aviation gasoline: 










Lighter weight of approximately 46 lbs. 
per hundred gallons. 







Reduced fuel consumption of from 5% 
to 15%, depending upon style of motor, 












Increased horsepower resulting in in- 
creased R. P. M. of from 50 to 125, 
depending upon style of motor. 







Easy starting in the very coldest 
weather. 







Clean burning, reducing to a minimum 
the formation and deposit of carbon, 
which in turn reduces engine repairs 
very materially. 















High anti-knock value, eliminating the 
necessity for blending with benzol, or 
other anti-knock agents, even for the 
highest compression motors on the 
market today. 

















Naturaline is not a blend. It is made 
from 100% natural gasoline. 


NATURALINE 


THE SUPER AVIATION MOTOR FUEL 
ae es 
aa ry Satine 
Sa sicceidiaeceal 
me aaa 


NATURALINE COMPANY 
OF AMERICA 
Chestnut & Smith Bldg. Tulsa, Oklahoma 









(Note) —Naturaline has been laboratory and flight tested 
with phenominal success in practically every known mak 
of aviation motor, and it has been said by many recognized 
authorities that the introduction of this fuel is really a cc 
tribution to the science of aviation and that it will make 
possible the development of still more efficient motors 
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PIPPIPPOPPPIPIIIIPPIFIIIDOILIIPIII EIST FILIP IIPIOPIPIIOIIOPIOIOIL OPI IIIOIO POLIO 


NEW PLANES OF PROVEN DESIGN. NEW 
PROFIT POSSIBILITIES. At the Chicago Show, you 


saw the planes. And you heard about our dealer proposition... a 
plan which aroused genuine enthusiasm. The busiest flying season is 
only four months ahead, but prompt deliveries are assured to dealers 
who place their orders now. Write or telegraph Fairchild Airplane 


Manufacturing Corporation, Farmingdale, Long Island, New York. 


THE ,. I 


(Below) 2 passenger, low wing mono- 


plane, tandem cockpit, especially de- 


signed for training. Dual control. 80 h. p. 
Genet engine. The eight-foot tread of 


landing wheels is 30° of wing span. 
Oleo shock absorbers with ten-inch trav- 
el on landing wheels. Tail wheel with 
oleo shock absorber. Landing speed 40 
m. p. h. No floating, no bouncing. And 
Fairchild brakes. High speed 105 m. p. h. 
Disposable load 495 Ibs. .....0.-- 





a" I 


(Below) 4 passenger, high wing cabin 
monoplane. Wright “Whirlwind”200 b.p. 
engine. Wings fold in two minutes. Tail 
wheel. Shock absorbers on all wheels. 
Brakes. Dual control. Floats or skis in- 
stalled in two hours. Fine interior finish. 
Sound proofing. Spring cushions. Non- 
shattering glass. Exhaust silencer. Heat- 
er. Disposable load 1220 Ibs. High speed 
130 m. p.h. Cruising range 500 miles... 





Price $8,950, fly away Farmingdale. 


Price $4,250, fly away Farmingdale. 





f ' 
a ae Las “TL 


(Above) 7 passenger cabin monoplane. 
This is the tried and proven Fairchild oer 
“Wasp” with many refinements. Largest = 

passenger and cargo capacity (145 cu. ft.) 

of any 410 h. p. plane of its speed. Fold- ” Aad 
ing wings. Change to floats or skis in €) 6) 
two hours. Fine interior finish. Sound 








proofing. Spring cushions. Non-shatter- 


ing glass. Exhaust silencer. Heater. Dis- 
posable load 2715 Ibs. High speed 138 
m. p. h. Cruising range 900 miles ... . 
Price $18,900, fly away Farmingdale. 


R C H IL D 
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Richard Arlen in “Wings”, 


Courtesy Paramount Pic- 
tures. 





An Entire Aviation Course in 
Two Great Books 


These two up-to-the-minute authori- 
tative volumes on Aviation bring you a 
comprehensive aviation course  be- 
tween the covers of two inexpensive 
books. EVERYBODY’S AVIATION 
GUIDE brings you 600 questions an- 
swered—a text for laymen, students, 
beginners and enthusiasts, and MOD- 
ERN AIRCRAFT, covering every type 
of aircraft, their construction, opera- 
tion, control and flight completes the 
information every aviator, builder, me- 
chanic or ground-man requires. 

Written by the well-known Major 
Victor W. Pagé, U. S. Air Corps Re- 
serve, and member S. A. E., you get 
the years of technical and practical ex- 
perience of a great flier, an excellent in- 
structor, and an authoritative engineer. 


Examine These Books for 5 Days 
at Our Risk 


Send the coupon and examine these 
two great books. Both are written by 
the same great instructor. Both are 
used in hundreds of ground and flying 
schools. Both are standard, reliable 
texts written in language you can easily 
understand. 

EVERYBODY’S AVIATION 
GUIDE teaches aviation from the be- 
ginning. Gives and answers 600 im- 
portant questions. Contains complete 
information necessary for U. S. Gov- 
ernment license. Explains every prob- 
lem up to first trial flight. Indispen- 
sable to students and beginners. 247 
Pages. 140 Illustrations. Price $2.00. 


MODERN AIRCRAFT is used as 
authentic reference and text book 
everywhere. Just off the press. Invalu- 
able to pilots, mechanics and aviation 
officials. Explains every aircraft detail 
—engines, instruments, flying, airports, 
modern planes and dirigibles, etc. 400 
Illustrations. 23 Tables. 855 Pages. 
Price $5.00. 


Enclose No Money—Just Mail the 
Coupon 


This convenient coupon brings either one or 
both of these great books to your address. Look 
them over for five days. If not thoroughly de- 
lighted with them, return the shipment for com- 
plete refund. Clip and mail the coupon at once. 
Do so now. Norman P. Henley Co., Dept. 5, 
2 West 45th St., New York, N. Y. 


Use This Convenient Coupon. Mail it 
Now 


poco eee ee 


Norman P. Henley Publishing Co., Dept. 5 
2 West 45th Street, New York, N. Y. 

| Gentlemen: Please send the book (or books) checked 

| below. With the understanding that I have th 
privilege of examining the shipment for five days I 

l will give the postman the purcha price and post 

| age as a deposit If not i I w return tl 
books and you will refund 1 





mone Orherwis 
ou anotl 





| I will keep them and n t pas 
SEpRvecov's AVIATION GUIDE, 347 pages, 
2? 


| } Check here for catalog of all Henley publications 





| 

| 

l 

| 

| 

| 

| 

2.0 | 
MODERN AIRCRAFT, 855 pages, $5.00 | 
| 

| 

l 

l 

| 

| 


| Add 

| City weccccces ° ° 
J > If you enclose remittance with this cou 

I NOTE pon, we will pay postage charge and 

| allow you the same generous 5-day return privilege 
(No C. O. D. shipment to foreign countries or 
Canada.) 

Ramee comm mm comme cums cme cme ome cee ce cee oe ee ce ee ee oe ed 
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YOUR MONEY BACK IF IT FADES, SHRINKS, LOSES ITS FINE TEXTURE 


og 4 
BUCK:SKEIN 


JACKET 
meets all tests’ 


says 
Lieutenant Prier 


ALTER J. PRIER was a pilot during the 

world war, and he has done considerable fly- 
ing ever since. He is an aviator of long experience. 
He knows all the ins and outs of flying. His knowl- 
edge and his ideas are sound—even to the jacket he 
wears when he goes up. But let him tell you about a 
Buck Skein jacket himself. 


“My Buck Skein and I are inseparable. It’s got 
everything a flyer needs—warmth. . .comfort with- 
out bulkiness. . . it wears. . . it’s easy to wash. I 
wring mine out in gasoline or wash it in soap and 
water. Either way the result is just the same. The 
jacket always looks new. 

“This Buck Skein fabric is certainly great stuff. It 
looks and it feels just like leather. And, believe me, 
it wears like leather too. Besides, the double button 
wrist bands, the snug fitting all-wool waist band, and 
the way a Buck Skein buttons up around your throat, 
keep the wind and cold out perfectly. The two big 
military button-through flap pockets are large and 
roomy. 

“As an aviator who judges flying togs for their 
warmth, comfort, long wear and appearance—well, I 
can tell you, a Buck Skein Jacket meets all the tests.” 


MONEY BACK GUARANTEE 


If a Buck Skein fades, if it shrinks, if it loses its fine 
texture, if you aren’t completely satisfied, you get 
your money back. 


IMPORTANT 


If your dealer can’t supply you, send me your check 
or money order for $5.50 for the Jacket or $3.50 for 
the shirt and I'll personally see that you get your 
Buck Skein Jacket at once. 












s5 50 
buys this 
jacket 


Se ee ee ee ee EE SY SY SY GY GEE GE sce sme sme 
me ee ee ee ee ee oe ee 


Buck Skein Joe, “% Lustberg, Nast & Co., Inc., Makers, Dept. X-2, 331 Broadway, New York City 


SEE THAT I GET: CHECK HERE Enclosed check [] Money order [_] 
A Buck Skein Jacket at $5.50 a EE G0 se daeteodwiindswaee be aeavat air eteks 
A Buck Skein Shirt at $3.50 . I Sikhda hndinca nuda beceda Oadadd wie Oeeai 
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Marchese de Pinedo 


The Marchese de Pinedo has been 
made head of the Italian aeronautical 
general staff, succeeding the retiring 
General Armani. General de Pinedo 
has had a distinguished career. Be- 
sides having made a 30,000 mile flight 
from Rome to Japan and back, calling 
en route at Australia and the Philip- 
pines, he has twice crossed the Atlantic 
Ocean, once from east to west, and once 
from west to east. It is doubtful 
whether any living pilot has seen a 
greater variety of flying. POPULAR AVIA- 
TION AND AERONAUTICS extends to Gen- 
eral de Pinedo the wish for a successful 
administration not only on behalf of the 
many friends the General made during 
his visit to the United States in the 
Santa Maria, but for air-minded Amer- 
icans generally. 
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holds the stick... 


Here’s an actual photograph 
that speaks for itself. The Gov- 
ernment said it was stunt- 
flying. The COMMAND-AIRE 
proved that it was merely 
uncanny, built-in control and 
stability. The Government now 
admits it. 

COMMAND-AIRE stability is 
the kind of stability that con- 
verts demonstrations into sales. 
It is stability that widens your 
market to include flaming youth 
and conservative middle age. 


COMh 


———4 


CT 


crs) 
vod 


THE 


Please mention Popular 


The COMMAND-AIRE is the 
only plane over which the pilot 
has complete control at stall 
speed, This amazing superior- 
ity answers the two burning 
questions of every beginner — 
“Suppose the engine stalls?” 
and “Isn’t it hard to land?” 
For the COMMAND-AIRE has 
won every spot-landing contest 
entered, 

To you, as a dealer, COM- 
MAND-AIRE is more than an 
aeroplane. It carries the strong- 





IDER 


utics when u 


PLANE OF W 


Aviation and Aecrona 


( )Ohere stability 


est sales appeal in proven assur- 
ance of utmost stability—aristo- 
cratic lines—beautiful finish— 
and 10 cardinal points of struc- 
tural superiority. 
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The COMMAND-AIRE franchise 


may still be open in your terri- 
tory. Write for the COMMAND- 


AIRE proposition. 


COMMAND-AIRE, INC. 
Little Rock, Arkansas 
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Important 
CAnnouncement 


OR the protection of its readers and in 

the interests of legitimate advertisers 

who have something of value to present 
to the public, this publication pledges: 


That no advertising will be accepted until 
we have been convinced of the good faith 
and integrity of the advertiser. 

That no advertising will be accepted from 
any person or organization that is not giving 
full value in whatever product, article or 
service they are offering to the reader. 

That no advertising will be accepted that 
contains mis-statements, half truths, false in- 
ferences or any statements of a misleading or 
questionable character. 


To accomplish this we have asked certain well 
known figures in the aeronautical field to act 
as an advisory committee, to pass upon adver- 
tising before it appears in our columns. 


We feel that this is a distinct step forward and 
that it will definitely assist the aeronautical 
industry in maintaining the high standards 
that have always marked it. 


Newt, W.Wastsok 


Vice President 
Popular Aviation Publishing Co. 


o_ 
ad 
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VALUABLE SALES FRANCHISES ARE AVAILABLE IN CERTAIN TERRITORIES FOR WELL FINANCED DEALERS AND DISTRIBUTORS 





A few things 

the AMERICAN EAGLE 
purchaser knows 
he can depend on: 


IMMEDIATE DELIVERY! That’s certain. 


The enormous increase in the production of 













American Eagle planes will continue to keep 


pace with the demand. 


SATISFACTION! The ownership of a 
plane which is the unquestioned leader among 
all planes manufactured for commercial and 


private use. Safe, speedy, with never a struc- ee ; 
: American Eagle planes are powered with 


tural failure—American Eagles have made motors from 40 to 225 h. p., and priced 
flying “just an every day affair.” from $1850 to $7995. Illustration shows 
Model A-329, the lowest priced Wright J-5 

SERVICE! The prompt and faithful Whirlwind cabin monoplane ever built. 


servicing of that plane by a concern which 
operates like the automobile industry 
toward efficient co-operation with the 4WASTER OF THE SKIES 


consumer. See the American Eagle _ 


dealer nearest you—or write to us for ni 


complete literature and information. 4 EEE 
AMERICAN SAGLE AIRCRAFT CORR. kansas cory missovrt 


tion and Aeronautics when writing to advertisers 
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‘Plant Protection by A 


By S. R. Winters 


CATTERING clouds of poisonous 
dust, the airplane is being under- 
form of insurance for 


ericultural crops against insect depreda- 
is and as foe to mosquitoes and 
other pests that bother mankind. Down 


n the Cotton Belt of the South, the boll 
annual cotton toll 


of $200.000.000. is ect to air attacks; 


the cotton-flea hopper. also destructive to 

ir cotton cloth in the making, is receiv- 
ng dosages of s ur from airplane; out 
n the Middle West where wheat rust 

kes a heavy toll of our potential bread 
supply the spores or minute organisms 
responsible for the damage are being 
caught in airplane-traps; and at Quan- 
tico, Virgini the headquarters of the 


fighting Marines—poisonous Paris green 
is being sprayed, from sea-planes, onto 

mosquito-inieste 1 sw mps. 
It was seven years ago this August that 
the airplane was first introduced to the 
lar undertaking of spraying 


then spectaculal 
insect-killing dust on destructive pests. 
The Air Service of the United States 
Army, in cooperation with the State Ex- 
periment Station of Ohio, launched a 


sweeping air attack against a swarm of 






nsects that was str ing a grove of ca- 


talpa trees of their foliage. By the very 
daring nature of this innovation, the 
announcement of the attempt was re- 
ceived with skepticism—classified as a 


publicity “stunt” or a feat for exploita- 


tion by motion-picture producers. It 
fell into the same category, at least in the 
mind’s eye of the public, with the subse- 
quent undertaking of 
river ice-formations by dropping bombs 


disintegrating 


from airplanes or the more recent spec- 
tacular demonstration of the transfer of 
postal matter from a flying machine to 
a train. But the novel experiment of 
arresting tree-insect depredations was 
successiul on its face value, and what was 
of far greater significance, it at once sug- 
gested the possibility ol em} loving the 
airplane for the control of insect pests 
From this feeble beginning emerged the 
definite project which has since consist- 
ently enlisted aircraft as the ally of plant 
protection against the attacks of insects. 

One year later—in the cotton-growing 
season of 1922—the airplane was drafted 
as an instrument of warfare against the 
rapid and damaging encroachments of 
the cotton boll weevil—then as now under 
indictment for inflicting a $200,000,000 
loss annually to cotton growers of the 
South. Two borrowed airplanes as well 
as pilots and other personnel and equip- 
ment, from the Air Service of the United 
States Army, furnished the basis for 
undertaking the tests. The poisonous 
dust, in the preliminary flights, was car- 
ried in bags and in limited quantities 
The insecticide, consisting of calcium 
arsenate, was dropped onto the cotton 
fields over the side of the airplane by 





hand or poured through an opening in 
fuselage. Later, 
through the varying stages of evolution, 
came the hand-crank hopper and finally 
the air-suction hopper, which distributes 
the clouds of poisonous dust with an ab- 
Curiously 


} 
} 


the bottom of the 


sence of human equation 
enough, the first application of the air- 
] 


} 


piune as an 


agency of insect control 1 
cotton field was evidently fraught wit 


I 
such misgivings that the attacks wer 
not directed against the boll weevil at 
all. Instead, the cotton leafworm which, 
as the term implies, feeds on the plant 
leaf and is clearly exposed, was the ob- 
ject of the preliminary airplane flights 

It is a far ery from the initial tes 
flights in Louisiana in 1922 to the well- 
defined, officially approved project ol 
cotton-dusting from the air in 1928, The 
field laboratory at Tallulah, La., 
and operated by the Bureau of Ento- 
mology of the United States Department 


+ 


} 
owned 


of Agriculture, is composed of five build- 
ings and, including the flying field, the 
laboratory grounds cover about seven 
acres. One of the photographs illustrat- 
ing this article shows the fiving field, in 
the foreground of which is a fleet of five 
airplanes. The latter no longer consti- 
tute borrowed property—the Depart- 
ment of Agriculture having purchased 
three planes outright and the United 
States Post Office Department, upon 
withdrawing from the actual ope ration 
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One of the big duster airplanes 
used for cotton protection. 





of air-mail planes, donated two fully 
equipped De Havilands to the project 
of cotton-dusting. And, quite recently, 
the Department of Agriculture purchased 
a Stinson Detroiter—with its modern 


conveniences and luxuries of airplane 
controls that are well-nigh automatic 


in operation and closed cabins 

The flying personnel at the Tallulah 
laboratory consists of two pilots, 
mechanician, three machinists, and one 
general engineer. This field station, while 
primarily dedicated to studies in devising 
means for the effectual control of the cot- 
ton boll weevil, is not restricted to the 
airplane as a combat method. The 
appropriation to be expended during the 
current year in making warfare on this 
pest amounts to $169,920. Of this sum, 
one-fourth or approximately $43,000 will 
be utilized in experiments with air-craft 
as the agency of combat. The 
largely confined to Louisiana, 
the airplane—in its sweeping reach—may 
fringe the borders of Arkansas and Mis- 
sissippi in cotton-dusting operations. The 
Government experiments have answered, 
in the affirmative, the three 
marks that 
the preliminary tests of six years 
namely: Can the planes be operat 
a cotton field in such a manner that th 
field will be thoroughly subjected to tl 
cloud of dust? Can the dust be forced 
down from the plane into the cotton 
plants and be made to adhere to them in 
a quantity sufficient to 
Can dusting be done economically from 
the air? 

The latter question is answered by the 
Department of Agriculture with a pro- 
viso, namely, “The operation could be 
only considered as a community affair or 


one 


toct 1 
ests al 


ilthough 


question- 
were sO conspicuous during 


igo, 


9 
insects 


control 


for plante rs whose acreage would be large 
enough to justify purchasing more than 
one plane. Many districts in the South 
have now reached the point in public 
sentiment where the desirability of com- 
munity weevil control can be seen, and it 


is only by some such method as the use 


of the airplane that such community 
poisoning can be attempted in the near 
future.” This serves to introduce the 


commercial airplane cotton duster—just 
commercial flying 
carrying the mails, fighting forest fires, 


concerns are now 


nd making airplane surveys and maps Ol 
The commercial cotton duster— 
the Huff-Deland Dusters Cor- 
may be hired by cotton farm- 
infested with ravag- 
ing insects. This and similar organiza- 
tions furnish the airplanes, pilots, the in- 


crops are 


secticides, and other equipment necessary 
to adequate dusting operations. The cot- 
m grower pays a stipulated figure for 
ich acre dusted, and the dusting cor- 
( tion olfers its services to any com- 
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munity guaranteeing at least 5,000 acres 
of cotton to be sprayed by insecticides 
from airplane. The cost to each farmer 
does not exceed that of ground methods 
of applying the poisonous dust—the one- 
mule dusting machine, for example. 

The so-called air-suction hopper, by 
virtue of which the poisonous dust is 
sprayed automatically and uniformly on- 
to cotton fields, is the interesting mecha- 
nism identified with airplane cotton dust- 
ers. It evolved from the crude method 
of dropping bags of insecticide over the 
side of an airplane to a feeder that is 
entirely automatic in its function. By 
means of this device, the poisonous dus 
is conveyed from the hopper by air suc- 
tion, created by the stream of air flowing 
down through the hopper. This air is 
collected by a funnel pointing forward 
over the plane wing, and the velocity of 
the air thus harnessed is determined by 
the speed of the airplane, and the amount 
of suction turn, 
tional to the speed of the flying machine. 

This principle has repeatedly 
tested by the Bureau of Entomology—a 
series of straightaway flights being made 
stretch of fields, with as much 
variation as possible in the speed of the 
plane. The same amount of dust (120 
pounds) was loaded into the hopper for 
each flight and the flights were started 
at the same point. The time require- 
ment for emptying the hopper was varied 
from 45 seconds to 2 minutes and 22 
In every instance the hopper 
was emptied in the same distance—5,470 
leet. The therefore, 
ranged from 31.2 to 90 miles an hour 


created is, in propor- 


been 


over a 


seconds. 


ground speed, 


“The fact,” reports the Government 
entomologist, “that the h ypper discharge 
lasted exactly the same distance indicates 





Dusting a swamp to kill mosquito 
larvae. 
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that, in straightaway flights at least, the 
use of air suction for dust delivery pro- 
vides an automatic compensation for 
variation in plane speed. These figures 
were, of course, made with the feeder 
valve wide open and the dust delivery at 
the heaviest rate provided in any of the 
experimental work. More erratic figures 
probably would be obtained on reduced 
deliveries, but this point was not tested. 
indicate that to 
treat cotton at the rate of 6 pounds per 


i he records obtains 
cre it is necessary for the plane to cover 
s th 160 feet wide, or if this figure 
s reduced to 2 pounds per acre it will 
necessary to treat 480 feet at each 
trip 
hese figures are very satisfactory for 
chtaway flights, but when short 
hts were made, with the plane operat- 


ng back and forth over the field, some- 
lifferent results were obtained. In 
variation in tl feed was noted to 


n the straightaway flights. 
When first opened, with a full load of 


ist in the hopper, the feed was not 
ery heavy, bu is dust quantity be- 
came reduced somewhat the feed in- 
reased until it quickly reached a maxi- 
im delivery, which was maintained 
throughout practically the remainder of 


In other we rds, the dust de- 
ery was to a slight extent dependent 





the amount in the hopper, even in 

ing. In flying back and 
th over a field where the strips wert 
rely more than 600 to 700 feet long, 


ture Was more accen- 


ighter when the hopper was full, but 
sually when the. valve was thrown open 
7 


ook a few seconds for the dust to 


each its maximum delivery, and in thos 


seconds the plane travelled a con- 





Dusting a field of cotton. 
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siderable distance.” Anyway, refinements 
and adjustments have been made in th 
air-suction hopper until it executes its 
function of distributing insecticides in a 
fairly satisfactory manner—in fact, with- 
out this device, it is doubtful that cotton 
dusting from airplane, in a uniform and 
sweeping way, would have been assured 
the suecess which has attended six years 
of effort. 

B. R. Coad, in charge of the Bureau 
of Entomology field station at Tallulah, 
La., outlines some of the advantages as 
well as disadvantages of dusting cotton 
from airplanes: The flying machine, un- 
like the one-mule dusting machine and 
similar ground methods, does not hav 
to postpone operations because of a soggy 
soil; stumps do not offer the slightest 
obstacle to the airplane; and the planes 
can be manipulated so that all portions 
of a field may be treated without delay 
On the other hand, timberlines offer some 
obstruction to airplane for low-flying 
dusting, and in the hilly sections of the 


Cotton Belt it is dangerous to use planes 





Planes and hangars at the Bureau 
of Entomology’s field station at 
Tallulah, La. 





as regular operation. Withal, to quot 
J. L. Webb, associate entomologist of the 
United States Department of Agricul- 
ture, who has followed the progress ol 
airplane dusting from the beginning: “It 
ar the most expeditious means of 
putting insecticide on cotton. An air- 
plane can accomplish in one day what. 100 
of the best and most efficient ground 
machines could accomplish in the same 
time. Airplane dusting is a permanent 
agricultural project—it is here to stay!” 

The Office of Cereal Investigations, 
United States Department of Agricul- 
ture, in its investigations to determine 


is DV 


the distribution of spores, which cause 


} 
; 


rust to wheat, sought the airplane as the 
only suitable vehicle for exploring the 
upper air. The airplane was em] loved 
in preference to balloon, kite, or similar 
device, because the traps to ensnare thes¢ 
minute organisms, when attached to an 
airplane, could be exposed at varying 
altitudes and the direction of the flight 
could be changed at will. An ordinary 
microscope slide (3 inches by 1 inch), 





smeared with vaseline on one side, was 
exposed in three different ways. Of these 
methods, the mechanical spore trap was 
satisfactory. This trap had six compart- 
ments, each containing a slide. The trap 
was attached to the wing struts of an 
airplane and it was provided with a wire 
control, oO] erated by the observer in the 
cockpit. One pull on the wire opened the 
first compartment and exposed slide No 
1; a second pull closed this compartment 
and terminated the exposure of the slide. 
This procedure was repeated with re- 
spect to the other compartments. This 
method enabled the scientist to expose 
one slide at a time, for the desired period, 
at varying altitudes, and at widely sepa- 
rated points. 

On one of the slides, exposed five min- 
utes at an altitude of about two miles 
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Zooming up at end of field. 





near Fort Crook, Nebraska, 244 spores 
were trapped. On another slide, exposed 
for the same length of time at an altitude 
of 8,000 feet, 827 spores of known iden- 
tity were trapped and about. 200 spores 
unidentified—a total of approximately 
1,000. The highest altitude, attained be- 
tween Waco and San Antonio, Texas, was 
more than 3 miles, at which height only 
two spores were identified. “The results 
of these preliminary experiments,” con- 
cludes the Bureau of Plant Industry of 
the Department of Agriculture, “indicat 
that large numbers of spores an 
grain are carried several thousand feet 
above the surface of the earth during 
the growing season. Probably they are 
carried long distances by the upper air 


1 polien 


currents, the direction and velocity of 
which are quite different from those near 
the surface. If the spores retain thei 


viability, as some of them quite prob- 
, 


ably do, it is conceivable that a lo 
epidemic might occur in one locality as 
a result of the blowing in of spores fron 
an infection center in another distant 
locality.” 


And, here again the Dep 
Agriculture places its stamp of a] 
on the airplane as a utility device in di 
tecting these minute organisms and th 
possibly preventing a disease epidemi 
among plant life. “The airplane,” empl 
sizes this Government bureau, “ 
aid in studying the distribution of spores 
of pathogenic fungi. It is likely to | 
very useful in epidemiology studi 
it also may be useful in determining the 
value of establishing quarantine lines. 
. . . Airplanes probably will be 
in studying the dissemination of 
pathogenic fungi, and probably will aid 
in the solution of problems connected 
with the development of e; 
plant diseases. 
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The dusting of Paris green from 


ines to control the breeding of mosqui- 
hive 
ears ago by the Bureau of Entomology, 
Agricul- 


eS an innovation introduced 


was 


nited States Department of 


ire, in the swamp and marsh areas of 
yuisiana. A light metal hopper, hold- 
g 300 pounds of insecticide, was built 
the rear cockpit of the plane and the 
Misonous dust was released through an 


the 


mosquito-iniested are 


the bottom 
is. 


periments progress 


all 


fuselage 
Similar 
neal 


Virginia, the Bureau of Aero- 


utics of the United States Navy De- 


irtment using seaplanes 


e part of Paris green to one hund 
rts of an inert carrier—road dust, 
stance Thus, the airpl 


i 


pplv 


and source of cotton cloth but, 


re 
ret 
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Loading the dust hopper in a 
smaller type of duster plane. 
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destroying mosquitoes by the wholesale, 
this modern dissipator of distance makes 
it possible to enjoy our food and cloth- 
ing supplies with the minimum amount of 
annoyance from pests that bother. 


au ey 


Progress on Airways 


work on 
1 is about 


Cleveland-Albany. Survey 
the Utica-Albany sectio 
pleted and construction work has started 
on the Cleveland-Buffalo section. Chi- 
cago-Twin Cities. Installation of airway 
lighting facilities on the La Crosse-Twin 
irted. 


‘onstruction work on 


com- 


Cities section has st 

Miami-Atlanta. ¢ 
the Jacksonville-Atlanta section is ready 
to start. 

K insas 
work 
Omaha section. 


pan Fra n¢eisco-peatt le 


City-Omaha Construction 


is under way on St. Joseph- 

Construction oi 

airway lighting facilities on the Portland- 

Seattle section is be begun shortly. 
Michigan Airways. ¢ 

is under way on the So 


to 
‘onstruction work 
ith Bend-Kala- 
mazoo section. 

Bids were opened 
and the 
ol 


Cincinnati-Chicago 
recently for construction work, 
award was made to Gustav Hirsch 
Columbus, Ohio. 


Louis 


are to e 


Airway light- 
nstalled on this 


Kansas City-St 
ing facilities 
route. 

New York-Montreal. The preliminary 
survey of the New York-Albany section 
has been completed and licenses are 
ing secured for the field and beacon sites 
Cleveland-Albany. The Utica-Albany 
‘tion has been surveyed and practic lly 
licensed. This is being 


continued eastward from Buft- 


1 
be- 


sect 
all sites survey 
Utica to 
falo. 

The Salt Lake-Great 
the Airway is nearing completion. 


section from Salt Lake to Malad, 


Falls survey ol 
The 
Idaho, 


is the last to be surveyed. 
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Before the propeller test rig during a water spray test in the winter. 


T is rather remarkable, when one 
stops to think, how aviation has 
crept up on us. The years from 
1903 to 1914 might be called the period 
of invention, when man having coaxed 
ngs into the air in power flight was 
still absorbed in learning exactly how he 
had done it and wh 
about it. In the ar period, 1914 to 
1918, he dared far ahead of his knowl- 
edge, making tremendous progress but 
at terrific cost in life and dollars. The 
ar put aviation into military hands. 
Fighting was the first practical use which 
had been found for the airplane. New 
materials, new motors, new equipment 
had come forth, undreamed of speed and 
duration in the air, briefest glimpses of 
ut the 


more he could do 


future commercial possibilities. 
growth had been forced, pell-mell. 
After the war, Uncle Sam looked upon 
his new infant prodigy in wonder. No 
doubt about its tremendous value to him. 
Willingly he would foster its develop- 
ment and rear up a large family of its 
fellows about him. But first he must go 
back to fundamentals and thoroughly 
inderstand the elements of its strength 
and efficiency. Healthful progress could 


not continue without the orderly founda- 
tion of knowledge. This meant research, 
experimental, and development centers. 
These had been started during the war 
and the work carried on in them had 
been from the first of recognized im- 
portance. The Naval Aircraft Factory 
had operated for the Navy, McCook 
Field, located at Dayton, Ohio, for the 
Army. And thereupon was started the 
period of patient research and testing 
which more than anything else is ac- 
countable for the splendid flying vehicle 
we have today. 

For Uncle Sam merely to secure a new 
plane in those early days was a com- 
plex thing. The war DeHavilland ob- 
servation planes were already considered 
poor hacks, needing virtually to be re- 
built to be efficient. The bombers and 
training planes left much to be desired, 
while no effective single-seater fighter 
had been developed for the United 
States. Desiring to obtain the best and 
most numerous ideas available for a cer- 
tain type plane, he would announce a 
competition, offering a prize to the de- 
signer submitting the best model of the 
type specified. There were not so many 


airplane manufacturers then, so there 
was nothing like the influx of models 
such a competition would produce today 
from the more than hundred active com- 
panies in the United States. The models 
submitted were small duplicates of full- 
sized airplanes, built to scale, and fin- 
ished with the utmost accuracy, each 
costing from $500-up. The angle at 
which the wings were set on the fuselage, 
the curve of the airfoil surfaces, the 
fuselage itself were as carefully worked 
out as for the finished plane. Sheafs of 
blueprints and drawings accompanied 
them, with every dimension for the full- 
sized plane minutely set down and with 
every part accounted for down to the 
smallest bolt. Besides giving Uncle Sam 
visual information of the designer’s ideas, 
he could also get an inkling of the flying 
qualities of the contemplated plane by 
testing the model in the wind tunnel. 
The wind tunnel has been a highly im- 
portant apparatus in the development 
of aviation. It was invented by the 
Wright brothers at a time when they 
had discovered that the knowledge and 
scientific beliefs then existing on flying 
were erroneous and they knew not where 
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Racing plane undergoing the 
static test. 





to turn for truth. Wilbur was ready to 


give up, saying that although man woul 
probably fly some day, it certainly woul 
not be in his time. One of them, it is 
said, tried suspending a tiny wing shape 
in a stove pipe, putting an electric fan 
at one end, and studying the action of 
the wing in the resulting air currents 
A less crude tunnel with definite meas- 
uring devices was the quick result, and 
it was by observing the behavior of 
thousands of these small varied curva- 
tures in the moving air stream that the) 
were finally enabled to build the wings 
that flew. Today every important ai 
testing laboratory in the world has its 
wind tunnel. 

The MeCook Field tunnel — nov 
moved to the new Wright Field—was 96 
feet long with an air stream five feet in 
diameter, moving at a maximum velocity 
of 275 miles an hour. It is one of 
many large ones in existence. An en 
less variety of model wings, wing sec- 





tions, aileron and tail surfaces | bee! 
tested in it. Measurement of the air 
forces playing upon each part of the sur- 


face is made through wires, too fine 

be seen with the naked eye, connecting 
the model with highly sensitive instru- 
ments set under and away from the tun- 
nel. Recently by injecting smoke into 
the tunnel and using the slow motior 
picture camera, an attempt was mad 
to get a visual study of the action of the 
air (smoke) about a certain curvature 
Further experiments along these lines 
will undoubtedly be made. Often fron 
model experiments, a fault has been 
found in the setting of a tail or aileron 


surface, and a correction made in the 
plane design at one per cent of the cost 
which would have resulted had the 
change had to be made after completion 
nd flight testing of the airplane itself 
Such a change was made from the wind 
tunnel test of the Barling Bomber tail 
irfaces. Without that correction, it is 
ubtful whether this biggest plane in 
rid would have lifted into the air 
Certainly it would not have flown with 
With the wind 

tunnel to help him, Uncle Sam could 
vard the prize to the model which from 
irances not only seemed the best, 


such unqualified success 


but which promised to fly best as a com- 
| leted plane. 

Sometimes he decided to use a dif- 

method of competition, one in 


h the contestants each submitted 
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a full-sized completed airplane of a type 
required. When these had been deliv- 
ered and flight tested, a board of experts 
would be called from among the Army 
pilots. After studying and flying each of 
the planes, a vote would be taken, upon 
which the prizes would be awarded. The 
preferred plane would perhaps win 
$70,000, the least preferred, $35,000, with 
a corresponding scale for those in be- 
tween. In this way the winners would 
get something above the cost of building 
their planes, the losers would not lose en- 
tirely. 

Still another method of procurement 
was used. Army engineers drew up a 
specification describing what they wanted 
in a plane, naming its low and high 
speed, its rate of climb, cruising distance, 
the number of persons to be accommo- 
dated, the engine, and armament, radio, 
photographic or other equipment to be 
installed. Questions of design, as to 
whether the plane would be a mono- 
plane, biplane, or triplane, the type of 


wings and propeller to be used, all such 
questions were usually up to the de- 
signer. Upon receipt ol these specilia- 
tions, the manufacturers sent in sealed 
bids to Uncle Sam, giving their prices 
for constructing what he wanted. Upon 
a designated date, these bids were 
opened, the award of the task being 
made to the lowest bidder, provided the 
design he submitted seemed reasonable 
and his firm reliable. 

With construction, the testing process 
began. Samples of the fabric, metal, 
wood, rubber, each raw material had to 
be sent to McCook Field for test and 
ipproval before it could be used. As dif- 
rerent parts of the pl ine were completed, 





Elevator and stabilizer of a Cur- 
tiss S. E. 5 being static tested. 
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wings, tail groups, landing chassis, or 
lage, they also were sent in for static 
destruction. In 

static testing, a part was assembled to 
its fellow parts, as in the complete air- 


testing to complete 





ne, and supported certain points 

gs; then bags filled with shot or 

s f two, live, ten, or twenty- 
e pounds each, or lead bars weighing 
pounds each re gradually piled 


ntil failure occurred. In this way 


exact degree « d which could be 

each pal s learned. 
lr} r loads te an airplane was 
ed in ent attitudes of 
9 ere even in those days fairly well 
hough n finitely as now. 
part must | e to bear this 
specified load l lesignated margin 
“safety factor.” As the bags 
ded, and the weight of the re- 
red load factor 1 approached, the 
gineers studied the effect on the part. 
howed weakness, or bent, or broke, 
rejected | the manutacturer 
aesign str re Di rt. to be sent 
or the same sting. If the part 
no strain under the required load 
bags were still 
on. five or te inds at a time, 


nd thus its full 


rength value was definitely learned. A 


o} cher strength value than that 
rea Ss not col ered an objection. 
strength greatly in excess of that 


cause for rejec- 
ent strength. 
re condemning an 
But there was 
behind it. Probably one of the 


© 10OF veing too ZO00d 


} } 


es most hackneyed among aviation 





Rear view of five foot wind tunnel, 
showing one motor. 
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engineers is that of “the strength-weight 
ratio.” From the first airplane their 
problem has ever been to get a required 
strength at a minimum weight. An air- 
plane is a thing of such careful design, 
such nice balance. A part that is over- 
strong invariably weighs more than has 
been planned for in the design. If this 
over-weight is allowed to enter in, it 
means either that the plane will have a 
higher take-off and landing speed and 
less maneuverability in the air, or that 
the amount of fuel or equipment or the 
number of persons to be carried must 
be reduced. Hence if a lighter, less 
strong part can be used and the proper 








Scale models of airplanes and air- 
foil surfaces used in wind tunnel 
tests. 





strength-weight ratio be maintained, that 
less-strong part is invariably demanded 

Landing gears, wheels, axles, tail skids, 
and fuselages always underwent a sec- 
ond type of testing in the big static 
test laboratory. This was “dynamic” 
testing, which signifies “active” 
as distinguished from “static” 
in which the part remains stationary 
until failure. Dynamic testing is also 
often referred to as “drop” testing. Sup- 
posing an axle were under dynamic test, 
wheels with tires were assembled to it, 
it was installed on skeleton fuselage 
and loaded with sand or shot bags to 
equal the weight of oil, gasoline, engines, 
persons, and equipment the completed 
plane was designed to fly. This assembly 
was suspended a certain height above 


testing 


testing, 


the ground from a twenty-foot scaffold, 
which because of its heavy dangling 
chains and the block which droppe d upon 
release was popularly called the “guil- 
lotine.” 

When the great chains released the 
block, the weighted skeleton fuselage 
with its landing gear dropped to the 
ground. The height of the drop was 
figured mathematically to give the same 
shock or jar to the assembly that the 
completed plane would receive on im- 
pact with the ground upon landing 
Weakening or failure of any part of 
the assembly was cause for rejection. 

Throughout these tests, Uncle Sam’s 
engineers worked in closest cooperation 
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Capt. A. N. Stevens, observer 
(left), and Capt. St. Clair Street, 
pilot (right), about to take off for 
photographic altitude test. Capt. 
Stevens holds a small electric 
heater across his finger tips. 





with the manufacturer, suggesting, plan- 
ning, inventing, to get thing they 
both wanted. Up to 1922, not 
parts but the whole first airplane to be 
delivered on an order was static tested 
to destruction. It was an expensive pro- 
cedure which by 1922 had yielded such a 
rich harvest of knowledge that this e 
treme course was no longer considered 
necessary. Up to today, however, no 
part whose characteristics are not thor- 
oughly known is excused from the wind 
tunnel, static and dynamic test trials 
The value of this putient, 
conscientious test work, this checking and 
analyzing of thousands of materials and 
structures cannot possibly be 
ated. Together with the 
tem of flight testing of completed plan 
in force by the government, it has laid 
the foundation of basic information con- 
cerning the strength of materials and 
structures, the efficiency of variou 
ods of design which, after the war, Uncle 
Sam hoped to establish. 
Engines, propellers, and 
have leaped forward under the same sys- 
tem of thoroughness. At McCook Field, 
Uncle Sam had the largest propeller test 
rig in the world. The new 
erected at Wright Field, which is replac- 
ing old McCook, will revolve even larger 
propellers and at higher speeds. Like- 
wise a bigger, more modern engine 
dynamometer is nearing completion at 
the new location. Among its first tasks 


the 


only the 


thorough 


exaocvel 


intensive SVS- 


S meth- 


equipment 


one be ing 


the gun,” 


the testing of an “X” form, 
wenty-four cylinder, air-cooled engine, 
which it is expected will deliver 1200 
horsepower. This is the greatest amount 
of power ever asked of a single aviation 


will be 


ngine and if it proves successful, the 
possible ol design about 
one or more like it, makes interesting 
ontemplation. 

Even after the intensive course of test- 
ng followed, up until two or three years 
igo, when a new plane had 
sembled and wheeled out of the hangar, 
and the test pilot, 
hose name had been drawn from a hat 
x this first test flight, had “given ’er 
there was no real surety that 

would fly. settled back 
nd refused to lift, or was nose-heavy 


nd came crashing down, or 


been as- 


ts engine set 


fvoing, 


Sometimes it 


wasn't bal- 





Biggest propeller test rig in the 
world, with propeller mounted for 
testing. 
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anced properly, or refused to answer 
smoothly to the controls. 

There was always a sense of excite- 
ment over this first try-out. Every en- 
gineer, flyer, inspector managed to be on 
the field for it. The manufacturer and 
his chief engineer often came great dis- 
tances to witness it. As a first step, the 
pilot usually taxied to the far end of 
the field and turned the new plane into 
the wind. The engine was then speeded 
up—but not to flying speed—and the 
tail lifted so that the plane skimmed 
along the ground on the wheels. After 
covering the field several times in this 


fashion, the speed was gradually in- 
creased and the plane hopped at about 
three feet above the ground for a short 
distance, then brought down; then the . 
height increased to about six feet. The 


pilot was trying out the controls, getting 
the flying “feel” of the great new bird. 
Usually that ended the first try-out, for 
faults showed up which had to be cor- 
rected before it could safely be taken 
higher. Sometimes the faults proved ol 
such insidious character, that they could 
not be corrected and the plane was never 
flown. 

Perhaps, if the pilot found all favor- 
able, the engine would suddenly be 
set roaring at full throttle and those 
watching would see increased speed, the 
tail lifting, the nose headed upward, the 





plane banking over the hangar roofs, 
and soaring off into the blue. There will 
never cease to be a thrill to that first, 


clean, powerful, upward thrust of a new 
plane. In it man captures an echo of 
the joy that must have come with the 
turning of the first trick of flight. Es- 
pecially does this thrill belong to those 
who have had a hand in its making 
Today, unless it is of radical design, 
this uncertainty as to whether a 
plane will lift in flight scarcely exists. 
Principles of aerodynamics, the materials 


new 


and structures of avi ition, have become 
sufficiently standardized in the last three 
this result with a fair 
degree of certainty. Emphasis instead 
(Continued on page 97) 


years to insure 
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ether or Not to Know 


Weather 


By M. Luckiesh 


Lighting Research Laboratory, National Lamp Works of 


NASMUCH as weather is so obvious- 
| th the sky, it is not 
writings 

winds, 
clouds, rain, cold and other common fac- 


ly associated 


the earliest 


strange that 


contain many observations of 


tors of weather. Even the most primitive 
of early beings could not escape noticing 
ce n sequences or relationships of 
tl Naturally, these primitive obser- 
\ ons resulted in sort of weather lore 

1 in the oldest books of the Bible. 
S of these simplest relationships of 
the elements, presented in early 


How- 


en today. 
reflect as all 


I In general 
thoughts and conclusions always do, the 
| } } “ 
s te Ol Kno edage ¢ the time and the 
degree oO inte development ol 
] ] 
he individual 


» ancient Greeks, whose civiliza- 
tion reached its peak a few centuries 
1era, we owe the word 





orology.” It means the science of 
he things above.” At the time this 
Greeks were inter- 
ested more in the study of meteors and 


word originated, the 


other apparently disorderly celestial 
travelers, such as comets. They had 
med no clear conception of the at- 
mosphere. They had vague theories born 
more of philosophy with an appreciable 
remnant of mythology than of accurate 
knowledge Even Aristotle, one of the 


geniuses of all time, had a weird 


meeption or the 


tmospher He di- 


General Electric Company 


Nevertheless, Aristotle’s treatise on 
winds is the oldest in existence and for 
two thousand years little was added to 
it. In Athens these ancient Greeks built 
the Tower of the Winds. It was eight- 
sided and, therefore, the eight principal 
points of the compass were represented. 
On each face a human figure was carved 
and its expression, action and clothing 
represented the character of the wind 
from each point respectively. For two 
thousand years mankind accepted the 
philosophies of Aristotle and others, and 
those not thoroughly satisfied, philoso- 
phized to their own liking. Modern 
science is based primarily upon fact- 
finding—upon experimenting. In _ the 
seventeenth century there was a definite 
turning point—the long age of philoso- 
phizing began to give way to a new age 
of experimenting. This battleground ex- 
tended over the entire civilized world 
and the battle still goes on but with 
diminishing force as mankind has learned 
more and more to accept tacts as the 
foundation for beliefs. 

The experimental stage could not de- 
velop without instruments so that three 





Daily Weather Bureau chart. 
Barometric “highs” and “lows,” 
wind direction and cloudiness and 
precipitation are recorded. 


centuries ago when the modern science 
of meteorology began, a great impetus 
was given to the invention and improve- 
ment of the necessary devices for making 
observations. Now we have many kinds 
of instruments for indicating and even 
for recording temperature, pressure, wind 
direction, wind velocity, cloudiness, pre- 
cipitation, sunshine, humidity, and many 
other factors. These are indeed the “ele- 
ments” instead of merely rain, snow, 
wind, and cold, as commonly considered 
Oddly enough, the word meteorology 
which was derived from a Greek word 
meaning “the things above” is now of 
creat interest to us owing to new “things 
above’’—aircraft. The term meteorology 
is one of those misfits well entrenched in 
scientific usage which makes us smile 
with some amusement at exacting scienct 
continuing to use poorly fitted and even 
inaccurate terms. Nevertheless, we have 
this term now meaning the phenomena 
of the atmosphere. This science is really 
a branch of physics, for meteorology is in 
reality based solely upon the laws of 
physics. To understand all the intrica- 
cies one needs only to know physi s. To 
prognosticate weather, however, one 
needs only to know the meanings of the 
relationships of the elements. Experi- 
ence based upon many observations is 
relied upon to predict what the future 
The past and present weather 
are iorerunners ol 


the weather of the 


will be. 
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is one oi intense 
cold. The outer re- 
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He thought that 
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cence in this outer 


















, 5o.> 0.8 
region. Imagination 7: = 
EXPLANATORY NOTES. 
Ls substitute d Oneervaions thee 8am. TRA mendan tee, Air pres 
zy © Ceer GD Porty Chety 
] , : q Ran 
nen there was a @ sow; é Missing «= Arrows Ry whh the wend 
1 . = oben sald Lanes pass through pans of cquel w/ pretest 
lack of data from teothanmn, douse tase, gus Goeegh gota of Oqus eragene> 
fore, nod ace drawn lor Peenng and tere oely G 
1etua ] observa- | Firm Agures iné.cese lowest semperstere during tam 12 hours. 30.3 r 
‘ . || second, 24-hour precipiaion whee OF tach er mere, Mind, wind 
4 4 velocay when 10 or more eles per hour 
LIONS. 





Conditions at 6:00 A.M., November 28, 1911. 


immediate future. 

30.2 999 Before the inven- 
tion of the tele- 
graph, weather 
jorecasting was 
quite a local matter 
It could be relied 
upon only a short 
time ahead. Now 
every civilized 
country has many 








meteorological sti- 
tions from each of 
which daily and 
sometimes hourly 
reports are made 


As a consequence, 
we have a daily pic- 
ture in this country 
of the weather con- 
ditions over the en- 
tire region. Radio 
has added to 
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the certainty of weather forecasting. It 
told the Graf Zeppelin on its recent 6000- 
mile trip that the northern Atlantic was 
being lashed by storms. 

With this long-distance reporting from 
many stations, weather forecasting has 
been replaced by a knowledge of what 
the weather actually is here and ther 
The aerial traveler who is meteorologi- 
cally wise has this picture before him an 
he can steer his course to avoid the usua 
path of the storm-center. Weather fore- 
casting, with the exception of purely 
local disturbances such as tornadoes and 
thunderstorms of small area is now a 
prediction that known weather at a dis- 
tance will follow its usual path. As a 
consequence, the weather bureau is now 
always correct unless some unknown or 
unforeseen factor interferes. Notwith- 
standing the facetious banter hurled at 
the local forecaster of the weather bureau 
he is nearly always correct—if he is skilled 
and familiar with the locality—and when 
he is wrong it is because the storm-center 


| 
i 
1 
I 


Y 


or the sequence of elements did not pro- 








Annual average frequency of 
winds from different directions at 
the surface of the earth. The 
length of each black line indicates 
the relative frequency in that 
direction, toward the center. 
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ceed as it usually does. 

From the continuous observations made 
at meteorological stations we have an un- 
broken record of weather which changes 
both systematically and in haphazard 
From these data averages are 
temperature, windiness, 
These 
picture of climate. 
mate 18 a matter ol 
eriods of such duration as to be the 


manner. 
computed of 
averages give us 
Thus, cli- 
veather 


sunshine, ete. 

true 
average 
for | 
t convenient and enlightening. 

Those interested in aviation 
course always interested in the weather— 
relatively rarely in climate. And they 
ire chiefly interested in the weather of 
They need not 


are of 


the immediate future. 


bother about the weather of the present 


be se that is obvious to anyone with 
enough sense to come in out of the rain 
But there is an even more general and 
reaching reason for being interested 

in meteorology. Certainly it increases 
he interest of flying to know something 
of the many details of the atmospheric 
ocean in Which one travels. Knowledge 
vs useful no matter how long it 


when it may in- 


a Who ean Say 


rease resourcefulness or determine 
lement which may avert disaster? 

\y then come the clouds. Surely 
k1 edge of their meanings so increases 
ith them that their supreme 
ors, their Magnificent proportions, 
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and the endless variety of their forms 
and colorings are so much more impres- 
sive. Certainly among “the things 
above,” of which meteorology treats, the 
clouds are most useful as well as beauti- 
ful and sometimes awesome sign-posts on 
the highways of the winds. Preceding 
articles have dealt with both the 
and the and 
“things above.” In the present article 
we are pausing for reflection and inquiry 

In the fu- 
clouds 


lacts 


fancies of clouds other 


into the science as a whole. 
ture, further glimpses of 
other phenomena will be given. 

To most persons with casual knowl- 
edge or interest in weather, perhaps winds 
and clouds would seem of impor- 
However, temperature is perhaps 
fundamentally 
meteorology ; 


and 


most 
tance, 
the most 


Important ele- 


ment of not because the 
weather may be too hot or too cold to 
suit us but because all winds or air cur- 
rents are due to temperature differences 
Weather is a consequence 
tion of the atmosphere 


we 


of the circula- 
Without 
have 


Im a 


" 
such 


movements would constant 


condition—no weather sense. All 


which is warmer than the surrounding 


air is lighter and as consequence it 
rises. It cools by expansion and some 
of the moisture or water-vapor which 


contains at the lower altitude condens« 


s the air cools by expansion on rising 


Thus clouds are formed. In such a man 


ner the great cyclonic storms originat 
The oce an breeze is borne In the daytime 
because it comes in from the sea to re- 


place the warm air over the land which 
rises because it is lighter. Similarly, all 


movements of air are due directly or in- 


directly to temperature difference. The 
measurement of this element is a com- 
monplace experience with all of us 

The most universally useful mcasure- 
ment for weather prediction is that of 
atmospheric —pressur¢ Is there any 


reader of this who has not been addition- 


] 


ally thrilled by increased suspense while 


reading a story ol the sea when he came 
to the point where the captain seriously 
noted the rapidly falling barometer? A 
storm was approaching and the rapidity 
of the fall of the barometer foretold the 
intensity of the winds to be expected. A 
very rapid fall into unusu lly low pres- 
sures was the evil portent of a hurrican 
Sails were furled and the fury 
was awaited grimly. All interested in 
flying know that the altimeter is nothing 
more nor less than an aneroid barometer. 

Now that atmospheric pressure is a 
fact of common knowledge and of easy 
measurement it is difficult to believe that 
even Galileo, who died in 1642 and who 


coming 


was one of the great geniuses of the be- 
ginning of the age of experimental sci- 
ence, did not know why w 


Neither he 
him knew the significance or 


iter ros In 


a pump. nor anyone before 
result of a 
vacuum or of atmospheric pressure. He 


did not know that on pumping out the air 
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in a vertical pipe the atmospheric pres- 
sure was eliminated on that side and that 
this pressure on the surface of the water 
in which the pipe hung forced the water 
up the pipe Of course, the water rises 
until the pressure 1s the same above and 
In the case of pe rfect vacuum 
ibove, the water will rise until the weight 
of the column is about 14.7 pounds ior 
each vertical element one square inch in 


below. 


cross-section. In other words, the atmos- 
phere exerts a pressure of nearly fifteen 
Thus the nor- 
pressure at sea-level 
support a column of water about 34 


feet high. This is a barometer, for, as the 
pressure varies, the height of the column 


pounds per square inch. 


itmospheri 





ol er varies. 

It remained for Galileo’s pupil, Tor- 
ricelli, a year after his teacher’s death, 
to find out why the water rose in a pump 


nd to invent the mercury barometer. 


} 


Mercury is 15.6 times as heavy as water. 
Cherefore, the normal atmosphere will 
support a column of mercury at sea-level 
only about 31 inches high. This made a 
barometer of practicable size. As a con- 

uence “inches ¢ ury” became the 
measure of atm ric pressure and 
owing to the variation in the height of 


the mer iry coum the barometer was 
lling. But even 
ily portable so 
This consists 
series of e1 tated drums of thin 
from collapsing by 


1 
+} | 


means of a spring. The variations in at- 
mos] heri pressure are indicated by 
ssion of the drums 


transmitted to a 


rreater or less compr 


This movement is 
ointer and we have an instrument whose 


e may be in inches of mercury or 


tion the barom- 


ter registers true 1 es of the change 
1 atmospheric pressure. However, when 
rume! | to another lo- 

n it merely gives the relation of the 
essure at this ] e to that of the 
rting place. Therefore, in airplane 
el the altimetet not be relied upon 


tly for weather prediction because 


e does not have I ling of the pres- 
I t the new lo some time before. 
Furthermore, the aneroid barometer is 
omewhat sluggish so that the extent of a 
pid rise or descent of the airplane is 


not truly indicated for an appreciable 
time. This must be taken into account 
when, flying in a fog or in darkness, the 
ground is not discernible 
a picture of the 
position of barometric “lows” and “highs” 





Weather maps give 


cyclones and anticyclones respectively. 
\ comparison of them for successive days 
shows the progress of these general 
storms across the country. Observation 
has shown that they follow fairly definite 
paths which are in a general direction 
is country for the 
ost part. However, this does not mean 


from west to east in tl 
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Annual average frequency of 
winds from different directions at 
an altitude of about one mile. 
There is a pronounced shift to- 
ward general westerly winds as 
the altitude increases. 





that they do not travel in directions far 
from a west-east line. It means that in 
general they have a resultant easterly 
movement notwithstanding their actual 
direction of travel. For the flyer and 
anyone else a real weather-eye will look 
to the barometer regularly and often. 
Beginning with this and combining gen- 
eral knowledge of clouds, winds, humid- 
ity, and direction of travel of cyclonic 
storms, one is able to become a fail 
weather-prophet which is always an in- 
teresting diversion and often a useful ac- 
complishment. One will save himself 
many times from an embarrassing or at 
least annoying weather surprise. A re- 
cording instrument—a barograph—is still 
more useful than an indicating barometer. 
With this, one has a continuous record 
for some time past. Such an instrument 
is sealed and carried on altitude flights 
for which proper credit is expected if a 
record flight is achieved. 
Meteorology consists of 
changes of various elements and also 
those which are irregular or non-periodic. 


periodic 


Temperature rises and falls during the 
day. On a cloudless day this is a very 
regular curve, but of course clouds cause 
irregularities. In the same manner there 
is an annual variation but its regularity 
is only seen on taking averages, owing 
to the many non-periodic elements 
There is a well-known twelve-hour baro- 
metric oscillation in equatorial regions 
which is often so regular that the time 
of day can be read by means o 
Certain winds are periodic, 


the 


barometer. 
daily or yearly, and in some cases fog, 
clouds and duration of sunshine are of 
such regularity. In the science of me- 
teorology one of the first steps in unrav- 
eling the great complexity is to separate 
the periodic from the non-periodic ele- 
ments. However, there are so many 
variables that meteorology is almost. al- 
ways a combination of these two types 
of variables. After a meteorological ele 
ment has been observed for some time it 
often becomes necessary to summarize 
the results obtained and for this purpose 
four values are determined—maximum, 
minimum, mean and departure from the 
mean. All this has enabled the fore- 
caster to increase the accuracy of fore- 
casting and the length of time into the 
future which he can safely foretell. Per- 
haps eventually knowledge will enable 
him to predict weeks or even months 
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ahead but now with telegraphic reports 
from all over the country and even from 
other countries it is not possible to pre- 
dict more than a week ahead. Great 
certainty is confined only to a few days 
at most. Therefore, the almanacs which 
are still sold widely with a year’s weather 
predictions are perfectly useless. Still, 
great numbers are sold to the gullible 
or uninformed public. 

The composition of the atmosphere is 
practically constant in the lower region 
where convection currents are found 
These are the vertical currents due to the 
rise of the warm air which is lighter than 
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the volume of the atmosphere in this 
lower layer and oxygen accounts for 
about 21 percent. The remaining one 
percent consists of argon, carbon-diox- 
ide, hydrogen, neon, and helium. These 
gases differ widely in density so that if 
the atmosphere were not stirred by ver- 
tical convection currents, or if it were 
quiescent as it would be if there were no 
temperature differences, the heaviest gas 
would settle to the bottom. Near the 
surface of the earth, oxygen would be 
found with some of the rare gases at the 

Above the oxygen the nitrogen 
would exist. Under such condi- 


surtace 
] 
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Annual average frequency of 
winds from different directions at 
an altitude of about two miles. 
Winds at this altitude are mainly 
from west to east. 








the air above. The composition is nearly 
constant owing to this stirring of the 
gases of which the air is composed. Thess 
convection currents occur where there 
are temperature differences vertically, 
that is, a vertical temperature gradient. 
In the temperate zone this is a region 
up to seven miles and in the equatorial 
zone up to about eleven miles. Nitrogen 
normally comprises about 78 percent of 


would not exist because the re 
Conse- 


no rain—no change. 
is fruitless to speculate on 


quently, i 
this change in atmosphere to almost pure 
oxygen near the earth’s surface. 

There are two variable constituents in 
the atmosphere which are important— 
water-vapor and solid particles. Water- 
vapor is invisible but when condensed 
into water particles it is fog or cloud. 
Water-vapor must have nuclei or actual 
material particles to condense upon. 
Therefore, at the center of each droplet 
is found a gaseous or dust particle. Of 
course, dust (smoke and other solid mat- 
ter) reduces visibility for it is chiefly 
responsible for the well-known haze. 
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However, it compensates for this evil by 
being largely responsible for twilight and 
for the colors at sunrise and at sunset. 
Water-vapor is present in the atmos- 
phere in exceedingly small amounts, con- 
sidering its overwhelming importance. 
It never exceeds four percent even in 
tropical regions and in temperate lati- 
tudes it scarcely ever exceeds one per- 
cent. It is confined entirely to the lower 
region of the atmosphere as is indicated 
by the height of clouds which seldom 
exceed seven miles in altitude excepting 
in tropical regions where they are some- 
times higher. It is a fact of common 
observation that, excepting the towering 
thunderheads which are the result of un- 
usually powerful vertical currents, the 
higher the clouds the thinner they are 
Most of this small amount of water- 
vapor is within a mile or so of the earth's 


surface. It gets into the atmosphere by 


evaporation from rivers, lakes, oceans 
and the moist surface of the earth Just 
as temperature difference is the funda- 
mental meteorological element of prime 
importance so is water-vapo! the constit- 
uent of the atmosphere most influential 
upon weather and particularly climate 
Ol course, we need oxvgen to bre ithe but 
the oxygen would be of no use if it were 


not flor water-vapol which makes all lif 
plant and animal—possible. All the 

phenomena of clouds, rain, dew, h 

snow, and frost are due to it The rain- 





bow, the halos about the sun and moon 
are caused by it. The stuay Ol water- 
vapor and its results forms a large part 


ol mete orolovy. 


Air at a given temperature and pres- 


sure can contain only certain amount 
of water-vapor. When it has all it can 
hold, the relative humidity is 100. When 
the relative humidity is lower the air ¢ 
still hold more water-y ipo! The lower the 
relative humidity the thirstier is the air 
Over the arid deserts the humidity 1s 
very low. When the air is humid we no- 
tice the heat because the perspiration 
from our bodies does not evaporate 
readily. The evaporation is what helps 
to keep us cool because it takes consid- 
erable heat to convert water into its gas- 
eous state—water-vapor. This heat is 
taken from us when perspiration evapo- 
rates and we are cooled by so much loss 
of heat. 

Absolute bumidity is a measure of the 
actual amount of water-vapor in a given 
amount of air. Relative humidity is 
merely the ratio of the water-vapor in 
the air to the total amount the air can 
hold. In other words, it is the percent- 
age of the total amount containable by 
the air under the given condition of tem- 
perature and pressure. If the air is sat- 
urated—containing all it can hold—any 
decrease in temperature or in pressure 
will cause some of it to condense. Thus 
we have dew or frost or fog or cloud 

(Continued on page 96) 
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and Aeronautics 


to 
© 


The Airport—-A (Civic 


Investment 


sliding 
drizzle ol a 
landing, a 


LONG eray mon plane 


minut xying up to th passenger sta- 
tion covered rul rolling out on its 
little track; laughing, chattering passen- 
gers ste ng down from the cabin and 
ilking comfortably up to the station or 
ong overed } sag to the hotel 
he o] e shining through the rain 
ou n see it il t any ol several 
Americal rports. Omit the hotel, or 


int, and 
can increase the number materially, for 


you 


ssengers ap- 


pear to |i out ti t improvement 
we add to our air termir facilities. 
\ here g¢ like this 
I S I ears £O 
n é ( uded, be- 
lic merely of a 
| | l 0 that was 
the total of the ta ( t most of them 
Ever I > they e, the ports were 
t n nun I Indeed, though 
we h score or st vood landing 
field 1 the letting the air mail 
cont! t tion O1 isiness basis 
our r¢ re composed 
solel military or 1 r bases with 
er] one or t -developed pri- 
e fields. Since the public has 
realized something é rpianes 1im- 
I sport and has 
hee] prised, at least part, of the 
eround f ties periorm in con- 
n¢ th flig 
Ar H. G i declares that 
is YU percent ground and 
01 recent flying.” We have ignored 
01 he ten. When 
the Wrights pointed the way into 
e s or us we ( li at once so 
occupi ith the marvel of flight that 
we neg ed doing hings on the 
ground hich would 1 ke flying most 
iseful, most convenient and most simple 
for us all. But now we are beginning to 
mend our ways 
It is a dull month, now, which does not 
see 70 or more landing field or airport 
projects announced. We have even 
reached the point where wealthy men are 





lishing their 
We have 


which a 


own fields for private 


avi country clubs 
fields and hangars 


The 


has been remarkable and, pro- 


re establishing 
and clubhouses for their members. 
adv nce 
e do so without remission of effort 


for further improvement, we are entitled 


By Milo F. Kent 


to point with justifiable pride toward 
what has been accomplished. 

Ever since we had military aircraft we 
have had military landing fields. Ever 
since the early operators conceived the 
idea of making money by training student 
pilots or taking the venturesome for rid 
through the air we have likewise had 
private ports of a sort. The stereotyped 

of the 
flyer was, “I went into town and o 
an airport.” 
of airports in this country dates 


old-time “barnstorm 
pened 
But the real development 


expression 


from the 
beginning of the transcontinental air mail 
service in 1919. 

At that 


time 


re oe 2 af - 
postorice oO Mis wen 


along the line ol the proposed ir route 
ind urged the cities to set aside desig- 
nated are s landing fields oO pre 





Mr. Kent is chairman of 
the airport committee of the 
board of supervisors of San 
Francisco. It was almost en- 
tirely due to him that San 
Francisco created Mills Field, 
and he was the leader in the 
recent campaign for the pas- 
sage of a $1,700,000 bond is- 
sue for improving San Fran- 
cisco’s port. 





vide funds for erecting hangars. Lack- 
ing authority to expend public money tor 
such purposes, the communities generally 
rolled this burden onto the 
their more public-spirited citizens or met 
the exigency by arranging for use of ex- 
isting military fields. At all events, the 
fields were provided. 

Then in 1926 came the private ail 
contract lines and suddenly there was a 


shoulders of 


mail 


demand for scores of fields, some of which 
had to be created entire and 
which could be provided by expansions or 
improvements. The experience which had 
been slowly piling up during the years 
of the transcontinental route’s operation 
was called upon and we did what all 
must admit was a first-class job as fa 
as it went. We provided the fields and 
we did it on time. 

Sometimes the ground was bought; 
sometimes it was leased; sometimes we 


some ol 


irranged for use of fairgrounds or other 
spaces already owned by the community : 
in not a few cases we shouldered the load 
onto our chambers of commerce, which 
rented the necessary acreage wherever it 
it could be had i 
up somehow—new frame structures, old 
warehouses, in one case an old motion 
picture studio was moved to the flying 
field for a hangar The facilities were 
meager but served their turn. More re- 


Buildings were scrape 


cently our air mail has grown and our air 
passenger business has expanded so that 
ve have found it necessary to install new 


methods of 


hum- 


cilities, to 


handling mail 


Improve oul 


ind to install a great 


ber Ol conveniences lor passengers We 
have also had to do something for the 
creat numbers of sight-seers who visit the 
ports 

In these latter respects we have bor- 
rowed a good deal from Europe, where 


the carrying Ol passengers 


has 


ernment subsidy, been an active 
enterprise since War-time days. We ne 
longer consider a given field an airport 


air and 


comple te weathel 


unless it has adequate housing for planes 


facilities for servicing 
lights for night flving 
p amy le 


provision, at least, for the 


communication laciities 


nd some com 
fort of visitors and passengers. Generally 
we demand a restaurant and we are be- 
ginning to think “hotel” 
think “airport.” 


We are also beginning to regard our 


whe never we 


ports as places ol public recreation At 
least one new port is being equipped with 
i dance floor and an outdoor cafe whence 
yatrons can watch the flving. We are 
more and more 


eautifying our ports with shrubbery and 


also 
paving attention to 
{ 
parking 

Of course such elaborate establishments 
are quite beyond the reach of the small 
community and no reasonable person ex- 
pects the m to be provided by the country 
town or the budding city. What is a 
in such cases is adequate space lor sait 
landings and take-offs, protection against 
the weather and servicing facilities 

Yet many communities, 
appreciate the importance of creating 
harbor which 
channel of 


] 


SACU 


unable to 


some sort of a will give 


them contact with this new 
communication, are unwilling to do even 
this much. 

tisking the accusations of heresy 
which will probably result, I am going 


to say that this is a desirable and even 





a necessary condition. If all the cities 
which eventually will have airports 
should attempt to build them now, simul- 
taneously, the strain on the manufactur- 
ers and purveyors of hangars, lighting 
equipment, drain pipe, fencing and the 
like would be more than they could with- 
stand. Prices would go up and we all 
would have to pay more than we should 


for things which at best are costly 
enough. 


By advancing as we are, establishing a 
few new airports each month, we keep 
business going at an even rate and en- 
able manufacturers to build up plants 
which will be of value to all of us from 
time to time as we make the inevitable 
improvements in our ports. I cannot b¢ 
dissatisfied with a progress which adds 
698 landing field projects, many of them 
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Proposed new fields, mostly municipal, 
number 698. Excluding the intermediate 
and auxiliary fields, not used for com- 
mercial operations, and the military es- 
tablishments, we thus have one field for 
each eight licensed or identified aircraft. 
However, as there still are a number of 
uircraft in the country which are not reg- 
istered with the federal authorities, a 
conservative estimate would be eleven 
airy lanes to each field. This number is 
being increased rapidly, as production of 
commercial aircraft is in excess of 100 
planes a week. 

The actual number of planes making 
headquarters at a given field varies 
widely. The average at the larger ones, 
those which properly merit the name of 
Here on 


the Pacific coast, where we have a great 


ort, 1s probably 50 or more. 
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The map shows the location of number of fields within comparatively 
Mills Field, Municipal Airport of limited areas, several fields regularly 
San Francisco, in relation to the house that number. At Chicago, Cleve- 
land and some other aviation centers the 


city. 








well worthy of the name “airport,” to 
our aviation aids within a year. 
This progress will probably be even 


more rapid for the next few years, until 
the air mail routes are nearly all estab- 
lished, the airways have become as defi- 
nitely fixed as our highways are today 
and our cities and towns are nearly all 
provided with airports. After that th 
main work will be improvement. 

The department of commerce figures 
as of August 15, the latest compilation, 
indicate that there are in the United 


States 367 municipal landing fields, 351 
commercial or private fields, 62 army and 
17 navy air establishments, plus 256 inter- 
mediate fields marked by the department 
of commerce and 326 marked auxiliary 
fields scattered along various airways. 


be much greater, though 
On the other 
field owner who 


must 
etual count was made. 
hand, many a private 
ts he is making money has no more 
ships in his hangars. 
However, in this case, the field is an ad- 
ct to aerial operations from which the 
profit is derived and is of itself a 
producer of any considerable revenue, as 
large 


in two or three 


jun 
not 
re the municipal or commercial 

[t is obviously at the municipal ports, 
where many air make their 
headquarters, that the greatest numbers 
of planes will be concentrated and the 
g expenditures demanded and 
justified in future. Even today it is 
ilmost entirely among these establish- 
ments that we find what may justly be 
called “airports” as distinguished from 
mere landing fields, for very few private 
operators can afford to make the invest- 


operators 


rreatest 
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ment necessary for a real airport. Not 
even Mr. Ford has yet set up at his Dear- 
born field all the facilities which go to 
make a true airport. 

Yet cities can afford to spend, and are 
spending, a million, or two, or five, to 
create an airport as a means of attracting 
air travel and encouraging aviation in- 
dustries. They can afford to prepare for 
the future. They have an enormous ad- 
vantage over the private operator in that 
they pay no taxes, can borrow at a lower 
rate than he and generally have great 
credit. 

A great many cities have already made 
substantial investments in air terminal 
facilities. Most of them have been ready 
to make improvements as the demands 
upon their ports increased. It is a pecu- 
liarity of airport finance that the cost of 
the plant does not increase proportion- 
ately to the number of ships handled. 
The first cost is the heavy cost; it is 
possible to create near almost any large 
of caring for a 


city an airport capable 
hundred planes a day at less than double 
the cost of the acreage necessary for one 
plane to land. 

Purchase of the site is the largest item 
in the cost of a comple ted ‘iirport to serve 
a large city, though often the smallest 


where small communities are concerned 
and congestion has not yet forced ground- 
values upward. Next may come either 


buildings or filling and drainage, accord- 
ing to the nature of the ground, with 
surfacing and lighting bringing up the 
rear. Occasionally, where great areas of 
surfaced runways constructed, the 
of surfacing exceed that of 
building, but in such instances drainage 


are 
cost may 
is usually a minor item. 

There are airport areas which cost as 
little as $7 an acre, as was the case with 
a part of the Salt Lake City site, and 
others as much as $20,000 an acre, such 
being the value placed on Swan Island, 
occupied by the airport of the Port of 
Portland, Oregon. 

Cost is pretty accur itely determined 
by location and by density of popula- 
tion. It is my opinion that our ports are 
located nowhere near the best points for 
service of our large cities. Practically all 
of them are too far out from the business 
centers they serve. There is no city which 
to my knowledge has an air terminal as 
conveniently placed as its railroad sta- 
tion. Today we pay excess postage or 
heavy passenger rates to save time, yet 
squander five to twenty-five percent of 
our saving in our ground connections. 
Economic pressure will put an end to 
this by and by, when air travel is heavier, 
if, indeed, awakening public consciousness 
of air transportation’s value does not 
force a change sooner. While we may 
never be able to devote great areas in 
the heart of our cities to aviation termi- 
nals, we can work out some plan of small 
fields, close in, with housing and servic- 
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ing facilities at some point where land 
values are lower. 

Chicago is in a to solve the 
problem with its projected lakefront air- 
just such a station 
lor pl unes to load and unload. In fact, 
and accessibility this 
approaches the ideal and though the cost 
will be heavy, the city will enjoy in re- 
is good service as any in the world. 


fair way 
port, which will b 


for convenience 


turn ; 

Other cities, 
filled in, may solve the sit 
ing landing platforms 
low, bul 


lacking a waterfront to be 
uation by erect- 
bove the large, 
ldings of their in- 
above the rail- 
The 


irom an engineer- 


comparatively 
dustrial areas. Or decks 
road 


scheme is sound enough 


yards may be the answer. 
rely be financed 
isonable landing fee within 
does even half 


ing standpoint and can su 


Irom a very re 


r fe years if air trave 
what is expected of it in the way of 
crowth 

As fal S existing lat t1es go, the air- 
port Boise, Idal more conven- 
iently located than any other, I believe. 
rhis 1 mile half from the 
posto San Dieg Lindbergh 
Field be half a n erin. Among 
large Kansas ( the palm, 

th ol S tes by motor 
from tl ortland, Ore- 

He n I when no 
large city | be sat ( th the serviec 

hrough ny on rport, no 
matter | ell locat Others, located 
onveniently tf Val sections of the 
metre tan area, 1 necessary. 

Air transportation itself will pay for 
these Many ports le t n two years 
( ( ng 1 operating costs; 
some have reached that point in their 
first months. Soon the revenue will be 
enough to carrv interest charges on capi- 
t | lI l 

Th revenl through rental 
of gr 1 and hangar space, landing fees, 
Zase ( hote nd restaurant conces- 
sions, sp charges for use of night 
lar ill nts l 1 Ke Pome older 
ports, especially mg the transconti- 
nental route, receive very little revenue 
because when they were established all 
sorts ¢ nceessions e made merely to 
Insure the city \ ild be designated 
as a stop on the air mail route. Nominal 
leases made then have several years to 
run, in some instances, and consequently 
the more intensive developments are to 
be fe l he newer ports, created after 

ation became able te pay tor services 
rendered 

For small cities, adequate lighting is 


often only as costly as the building pro- 


surfacing is a 
Here 
are some typical figures covering a small 
city’s field, the 
000 persons and the 


construction, of a city of 


gram conditions justify, 


small item and drainage negligible. 
a city of 350,- 
under 


airport ol 
now 
1,000,000: 


port, 


and Aeronautics 


Distance from postoffice.........+..0-++ 
Acreage cost, per acre...... TTT TL Te 
EE foes uct dieesesinweteneenans 


Grading and surfacing 
Ir eae Si raat rad Se alg aio ai ail 


Number of planes can house........... 


OF 


“0 


Large City 


Small City 
18 miles 


.2 miles 


Medium City 
12 miles 





.. $400 $590 $3,250 
- $70,000 to be done 
... trivial $40,000 $30,000 


$275,400 none as yet 


.. three 135 — - 





However, the saving in time made pos- 
sible by opening the city to air com- 
munication, the greater public con- 
venience, the industries attracted and the 
gains in population attributable to the 
aviation activity seem to justify civic 
authorities in waiting a little longer be- 
fore they seek to make the industry carry 
all its own charges. The 
$1,000,000, the cost of ground tor a fair 
airport in a moderately large city, is only 
$40,000 a year or so and it is a small port, 
indeed, which does not bring into the 
community enough new taxable wealth 
What the authori- 


they 


interest on 


to produce that sum. 
ties spend with one hand, therefore, 
regain with the other. 

While this situation prevails with pub- 
licly-owned ports, it does not do so with 
private This may be 
strued as an argument in favor of pub- 
licly-owned ports during the present 
stage of aviation de velopm« nt, and it 1s 


con- 


enterprises. 


a fact that cities have been able to find 


the money for airport financing mor 
readily than individuals. 
Lack ol precedent has caused SOE 


peculiar methods to be employed in this 
financing. Expenditures amounting tomil- 
lions of dollars 
assumptions OF 


have been made on 
legal fictions which had 
not borne the test of judicial decision 
Three principal methods have been de- 
veloped for legalizing the expenditures 
necessary to establish airports. One Is to 
assume that the air terminal is a part 
of the port facilities just as are the docks 





Spreading and packing earth on 
Mills Field with motor truck and 
caterpillar tractor. 


which serve as terminals for water-borne 
commerce. This was developed by the 
maritime cities of the west and 
finds notable examples at Portland, Ore- 
gon, and Oakland, California, where port 
funds financed the development.” 

The second is to assume that the port 
is part of the park facilities—which it 
patently is not, though apparently no one 
has been found to challenge the assump- 
tion. This method of financing is found, 
with variations, at such points as Chi- 
cago, Salt Lake City, Boise and Santa 
Monica. The third method is to ask the 
public outright to vote bonds for an air- 
attempting to ¢ 


coast 


port, without eline it 
as a terminal, a harbor facility or any 
thing. This has been employed at De- 
troit, at my own city ol San Francisco 
and in other places. It appears to give 
the soundest legal foundation of any plan 
What we really j ] 


' need is legislation 
authorizing the municipalities to spend 


money for airports as they now have 
power to spend it for streets, bridge 
harbor improvements, water works 01 


other facilities for the publie service. 
re iched the 


point where the business of establishing 


Of course we have now 


and operating airports is beginning to 
capital, much on the samy 
private marine terminals are 
financed. That this means municipalities 
should step out I do not heli ve ke \ 
cities would be willing to relinquish their 


enter- 


attract priv ite 
basis that 


harbor development to private 
prise, vet few discourage establishment 
of private marine terminals. I antici- 
pate a somewhat par illel de velopme nt ol 
air transport aids—public owned air- 


(Continued on page 96) 
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The Flying Laboratory 


UNIQUE effort to solve the many 
problems of airplane radio is be- 
ing made by M. B. Sleeper, a re- 
search engineer whose name is well known 
to radio users. He has equipped a 6-pas- 
senger airplane for radio experiments and 
tests and is spending much time aloft. 
The home port of this airplane, which 
is as beautiful as it is practical, is Curtis 
Field, Long Island, New York. She has 
a berth in the big hangar of the Air Asso- 
ciates. It is an ideal location, for scores 
of planes of many types hop off and land 
at this great commercial airport daily. 
The private cabin monoplanes that 
New York brokers are buying daily from 
dealers on the field, the little two-seaters 
that independent pilots use for taking 
passengers up for short spins, the big 
amphibians such as carried Tunney from 
his training quarters to his victory at the 


Yankee Stadium, all have their own 
peculiar problems. The Flying Labora- 
tory is on the field with them. Mr. 


Sleeper is in constant touch with owners 
tnd pilots, studying airplane radio from 
every angle. He is an aviator himself 
and was in the Royal Air Force of Great 
Britain during the World War, so he 
understands the situation. 

Planes operated by air transport com- 
panies are flying 10,000,000 miles a year. 
Nineteen contractors operate 27 air mail 
lines, Their planes fly more than 25,000 
miles a day over 35 states. The 102 cities 
at which they stop are the trade centers 
for 62,000,000 people. As much as 13 
tons of air mail have been carrie¢ 
single day. The weight of an averag 
letter is under half an ounce, and that 
amount of mail touches the lives a 
tunes of an enormous number of citizens. 

Already there are 7,700 miles of air- 
ways lighted for night flying and there 
will be 4,000 miles more within a year 
There are 1,338 airports and flying fields 
in use and 665 others are in various stages 
of development. And yet a_ radio- 
equipped airplane is seldom seen. In the 
daytime pilots depend on their eyes and 
their knowledge of the landmarks. At 
night they watch the compass, the alti- 
meter and other instruments. When fog 
obscures the beacons they are beset by 
more dangers than threatened the sea 
captain before the day of the radio com- 
pass, 

Any competent airplane pilot can fly 
his ship successfully when he can see the 
ground and when his plane and instru- 
ments are in working order, but radio is 
needed when fog, clouds, or the darkness 
of night reduce the visibility to zero and 
when flying instruments go wrong. It 


By Armstrong Perry 


relieves the tension on the pilot if radio 
can bring him accurate reports of the 
weather ahead. If he knows that he is 
heading toward a can steer 
i1round it or go down to a landing field 


storm he 
uit for it to pass over. 
Eventually, Mr. Sleeper says, radio will 
used in dispatching planes and in sig- 
ling to them when fields are clear for 





nding, just as telegraphy is used in the 
Already our 


handling of railroad trains. 





Louis Meier, pilot of the Flying 
Laboratory. 





by a network of 
soon these will be 


bie der teas ' ] 
try Is pelng covered 


commercial airways. 


charted like the ocean lanes. They need 

be as completely marked by beacons 

s the river channels and the coastwise 
steamship courses. 

The work of charting the airways is 

well begun. An aviator can secure, from 

the Department of Commerce, strip maps 


showing the principal routes and as much 
of the country on each side as a pilot 
ly to see while following the courses. 
Powerful 
le the planes at night on the more 
routes. Radio beacons are be- 
ing developed by the Department of 
Commerce which will make it even easier 
nd safer for a plane to keep on her 


is like 


beacons throw beams of light 


important 





course at night than it is, sometimes, by 
day. 

But the radio aids to navigation in the 
air are of no use to a pilot whose plane 
has no radio equipment. There is a great 
need for radio equipment that the own- 
ers of airplanes will install and that pilots 
will use. 

Air pilots are as anxious as their pas- 
sengers and employers to make flying 
sife. If an accident happens, the pilot 
is more likely to be smashed or burned 
than anyone Nevertheless, 
pilots do not like to bother with radio 
apparatus as it is at present, in spite of 


alive else. 


a I 
the fact that it can add an element of 
satety. 


Mr. Sleeper says that the student flyers 
disliked radio so much that sometimes 
they deliberately broke connections on 
the code practice transmitter to get out 
These men 
were under the stress of war. Anxious 
to fly, they had been forced to learn to 
send and receive code messages in addi- 
tion to all the rest of their hard work. 
They were under orders to listen in for 
signals, and to signal back to the ground 


of attending the code classes. 


station while making observations. It 
Was just one more thing to vex a man 
whose eyes, ears, hands and brain were 
already overburdened with details. 
Pilots of today are not opposed to 
radio, but they refuse to interest them- 
and 


understanding the dots 


ikes real skill to handle radio 


selves in 
dashes. It t 
in the air, and the com 
ble pilot and competent ¢ 


bination of capa- 
le operator 


seldom happens. 
| 


+} 


ner 


Mr. Sleeper’s job, and 
who are at work on the 
a rpl ine radio SO 


and 


, . 
that of oO 


experts same 
problem, is to simplify 
that pilots can use radio beacons 
weather reports with no more effort than 
it takes to glance at the altimeter or the 
tachometer. 

Flying over the Atlantic off Long 
Island in The Flying Laboratory and 
watching the ocean liners far below, it is 
easy to understand that the air pilot has 
all the difficulties of the ocean navigator, 
in addition to many that are peculiar to 
the airplane. The sea captain, 
sight of land, has plenty of time to take 
observations on the sun or and 
check his course, but the air pilot cannot 
Sailors, 


out of 
stars 


leave his controls for a second. 
asked where the nearest land is, 
say, jokingly, that it is straight down. 
The same always is true on aircraft, and 
it is no joke. That land straight down is 
a constant menace except for a few open 
spaces, far apart, that are smooth enough 
to land on. 
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The sea captain does not have to worry 
about altitude, for his chart shows him 
the permanent positions of the rocks and 
shoals, but altitude means life or death 
to the 

The navigator h 


which to make his ¢ 


ir pilot. 
room in 
tions and think 


air pilot is deaf- 


quiet 


ened by the noise from his engine and 





LiKe his calcula- 
ms in his head and in a hurry. He 
eannot walk about to relieve muscular 
nsion, but must sit 
he same position hour after hour. 
navigator can puff contentedly 
rette. The aviator 


: e, cigar or cig 
s must think of the gallons of gas 
within arm’s reach, and the 

of a leak and an explosion 
The navigator can guide his ship 
rough the night in mid-ocean with the 
t he will not strike a rock 
rs nd that the positions of most 
the other ships and obstructions in 
are kr The quarter- 
he wl eps the ship on 
rse and the \ techmen look 
trouble ahead. The airman is 
never more than a mile or two from 
th and he has to be his own steersman 
The fuel can give out on a steamship, 
r the n inery break down, and she 
still « keep afloat and have a chance of 
eing s 1. But when an airplane runs 
out of gas, or the engine stalls, the only 


hance that het pilot has of avoiding dis- 


ster is to find a landing place within the 
\ Sect ds 

In spite of all the difficulties of avia- 

n, | er, the percentage of acci- 

ompares favorably with that in 

t n and railroading. Most of the 

tured in the newspapers be- 

flying is comparatively new, are 

taking f needless chances 





The Flying Laboratory. Mr. 
Sleeper is in the white sweater. 
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which careful pilots do not take. One 
pilot who crashed recently had placed 

passenger’s suitcase where it might easily 
interfere with the controls. When the 
vrecked plane was found, the position of 
the dead passenger indicated that he had 
been trying to dislodge the suitcase from 


the steering gear. 

It is said that Carranza, Mexico’s am- 
bassador of good will to this country, took 
off for home with a heavy load of gaso- 
line and no dump valve, and in the face 
of storm warnings. He clipped the tops 
of trees for some distance before he 
crashed, which indicates that his plane 
lost altitude and that his last moments 
were spent in a desperate effort to rise. 

Eliminating accidents that are caused 


by failure to take precautions known and 
practiced by every experienced pilot, 
present-day aviation shows a high per- 
centage of safety and reli ibility. 
The Flying Laboratory has completed 


her work of developing airplane radio 





sets that will make it easy for pilots to 
locate radio beacons and to hear frequent 
weather reports—sent by radio telephone, 


not telegraph—air travel will become 





M. B. Sleeper, who originated the 
idea of taking a radio laboratory 
into the air. 





safer than automobile travel on congested 
highways where anyone may drive who 
ean pass a very easy examination 

Among the special problems that radio 
encounters in aviation are antenna de- 
sign, noise and simplicity. The Flying 
Laboratory is attacking all of these 

Like other airplanes, she has used trail- 
ing wire antennas. These are unreeled 
after the ship is in the air and reeled in— 
if the operator remembers it!—when she 
comes down for a landing. These anten- 
nas have a lead fish on the end to hold 
the wire steady in the air. Sometimes the 
fish gets off the wire and dives, and there 
alw iVs is a chance that it may “bean” 
someone dow n be low. 

The Bureau of Standards has experi- 
mented with a vertical rod antenna, in 
connection with its development Ol alr- 
eraft radio beacons. The results have 
been encouraging. This antenna responds 
verv little to the horizontal electrical field 
of the radio wave and that is a great ad- 
Pilots, 


however, preter not to use any thing that 


vantage in radio beacon service. 
offers resistance to the air as such an 
antenna does, and the amount of energ,\ 
gathered from the radio waves by such 
a rod is limited by its small height. 

The Loveless antenna, which has pro- 
duced greater volume of.sound at the re- 
ceiver than a 100-foot single-wire antenna 
erected twice as high above the ground, 
seems well adapted to airplane work ex- 

I receiving signals from radio 
beacons. It can be mounted in the wings 
or tail and will not interfere in any way 
with the operation of the plane. 

The Flying Laboratory has carried 
loop antennas and the results are very 


cent for 


satisfactory, especially in reducing engine 
noise in the receiver. 
(Continue d on page 9H) 
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ompass Installation and 


Bureau 
HE saving of time that results 
from flying across country on com- 
pass headings is beginning to be 
widely recognized. At the same time the 
general use of steel tube fuselages has 
made a knowledge of compass correction 
much more necessary than was the case 
when wooden fuselages were the rule. 
This article has been prepared primarily 
for the benefit of the pilot who has neve 
studied navigation and who does not de- 
sire to go into the subject more deeply 
than to be able to fly compass courses 


with confidence. It also contains ma- 
terial for the designer who wishes to in- 
stall his compasses with the expectation 


that they may be accurately corrected. 


I. Causes or Compass Errors 


The most common causes, due to which 
airplane compasses fail to indicat 
true north are: (a) magnetic variation; 
(b) magnetic deviation; (c) vibra 
(d) faulty compass. 

MAGNETIC VARIATION is the 
name generally given in the United States 
to the angle by which a completely un- 
disturbed magnetic compass fails to 
point to the true north. Magnetic vari- 
ation is frequently called “declination” 
in the Air Corps of the United States 


the 


Army and in Europe. It is due ti 
fact that the north magnetic pole of 
the earth lies in Northern Canada and 
not at the true north pole 
MAGNETIC DEVIATION is _ the 


name given in the United States Navy 


to the effect of the magnetic materials 
of the airplane upon the compass. 

VIBRATION of the airplane, if suffi- 
ciently severe, may cause jumping or 
even spinning of the compass while th 
airplane is in straight flight. 

The most common causes 0 
FAULTY COMPASS are: (a) loss « 
liquid; (b) pivot off the jewel; (c) 


(d) cracked 


canted card; 
blunted pivot. 


II. Discussion AND ELEMENTARY EXPLA- 
NATION OF THE Causes or ERROR 
AND THE METHODS OF CORRECTION 


(a) Compass Marking 


As a preliminary it should be said 


that all American compasses are marked 
on the following general system: 


(orrection 


By M. F. Schoeffel 


of 


North is called 0 degrees; Northeast 
is called 45 degrees; East is called 90 
degrees; Southeast is called 135 degrees; 
South is called 180 degrees; Southwest 
is called 225 degrees; West is called 270 
degrees; Northwest is called 315 degrees. 
In other words, all directions are given 
in degrees of a circle, north being 0, and 
angle being measured to the right 
from north. It is common to mark the 
marked N; 


the 


ecard as follows: North is 

30 marked 3; 60° is marked 6; East 
is marked E and so on around the ecard, 
with unmarked lines at each 5° interval. 


Since airplane compasses are mounted 


ahead of the pilot, the figure N is actu- 
ly on the south side of the card and 
he figure S on the north side, but the 
m remains the same. This is illus- 

t n Figure 1 


[AGNETIC VARIATION is the 
ly undisturbed 


ngle by which a completely 
com] true north 


ss fails to point to the 

It is constant angle, but varies 
throughout the world. THE COMPASS 
CANNOT BE CORRECTED FOR 
VARIATION; it is for the 
pilot to know the variation for the gen- 
eral region in which he is flying. It does 
not very rapidly. In general, it 
than about 1 
100-mile east-west flight, and 
a north-south flight. The 
of the variation is marked on the 
eronautical strip maps issued by the Air 
Corps ol United ites Army and 
ie Hydrographic Office of the United 
tes Navy and is marked on most good 
On the Army maps it 


not a 


necessary 


} y 
change 


will not change mor. de- 
gree In a 


much less In 


the 


wf 


relal maps. 


is generally marked in red on the edge 

of the map, and is given without a name, 
10 

Tha The variation is given as, for 
*) 

¢ mople, “6 degrees easterly” or “10 de- 


grees westerly.” Easterly variation means 
that the compass needles are pulled to 
the east or right of the true north, and, 


therefore, the compass reads less than it 


should by the number of degrees of vari- 


ition. For instance, suppose the varia- 
tion is 5° E, and it is desired to find 
the compass heading corrected for varia- 


cle was originally issued by the National 
nmittee for Aeronautics as its Technical 





Aeronautics, United States Navy Depar 


tment* 


tion corresponding to a true heading of 
45 This corrected heading, which is 
known as the MAGNETIC HEADING, 
is then 45° minus 5° equals 40°. If the 
variation is westerly, it is added to the 
true heading to find the magnetic head- 
ing. The Army Air Corps strip maps 
have marked alongside the courses from 
place to place the value of the magnetic 
course. This means that the variation 
has already been applied to the tru 
course and it is not for the 
pilot to apply the var correction 
no values of the variation can 
ve used, the pilot 


on 


necessary 
t10n 
In case 
be found on the map tot 
can determine it 


with fair aecuracy 


the ground by the following method 
pet compass on the ground at least 
50 feet from any large masses of steel 
or iron, or electric wires. Line up the 


lubber lines of the compass carefully on 
true north and south by sighting them 
on the North Star, or by aligning them 
on streets or section lines which are 
known to run due north and south 
After the compass has steadied down, 
read the compass. If it reads, for ex- 
ample, 30°, the variation is 30° west 
If it reads, for example, 330°, the 
variation is 30° east. It will be noticed 


that in the first case the needles have 
been pulled to the west of true north 
and the second ¢ the 
true north, hence the names westerly 
and easterly. After taking a reading it 
is advisable to move the compass about 
20 feet to see if the two readings check 


in ise to east ol 


as the compass may have been accident- 
ally placed over a buried pipe line or 
other mass of iron. 

Actually the variation is now 20° west- 
erly in eastern Maine and decreases to 0 


on the general line Saginaw, Cincinnati, 


Savannah, and then increases to 26° east- 
erly in the state of Washington. 
(c) Magnetic Deviation 

MAGNETIC DEVIATION is the 


compass error due to the presence of 
iron or steel or to the effect of electric 
wiring in the airplane. It with 
each direction in which the airplane is 
headed, but it can be corrected never- 
theless, and the compass made to read 


within 2 


varies 


magnetic headings or or 3 de- 
grees of magnetic headings. 
Without going at all deeply into the 


theory, the following simple explanation 
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can be given. Suppose one of the longer- 
ons forward of the compass has become 
magnetized in some way with a north pole 
nea 1 south pole nearer 
the mpass. Then, when the airplane 
this south pole in the 


longeron will attract the north pole of 

the compass need 1 hold the compass 

n north more strongly than usual. When 

the airplane is headed east, the compass 

magnets should lie directly athwartships, 

but the south pol the longeron will 

pull the north end of the magnets to 

nd caus¢ easterly deviation 

l is ympass needles 

ve been pulled t east). When the 

n¢ led th, the south pole 

he longero d to repel the 

] ( tn s needle, which 

y toward Tt nose ol the ilr- 

nd will w n the effect of the 
earth’s magnetism 

Wl he ail s headed west, the 

lles should again lie athwart- 

the south pole in the longeron 

the nort of the compass 

ne les te thi { time and cause 

erly deviation (so-called because 

needles h | illed to the west 


It must be understood that had the 
with its 
south e forward, the effect would be 


longerol! ecome magnetized 


r from being the 


m] ete theory but illustrates one ol 
the ymmonest ses of deviation 1n alr- 
plar The d Y n be easily cor- 
1 putting s compensator 
magnets in the compass which will give 
n effect equal and nposite to that of 
he iron of the airplane. 

All Navy and most commercial com- 

isses have underneath the compass two 

one tore na nd one athwart- 

s, in which tl compensator mag- 

The Army instru- 

ment ird-mounting compasses have 

ubes on These tubes are 

covered by ] held in place 

} rews 4 4 I the se screws 

the cay t; the tubes will 

covered i the magnets can 

1 in them and then held in place 

by resetting the cap and screws. Com- 

| r magnets al lways furnished 

l comp =f ( can be obtained 
from compass manufacturers. 

The method of placing the magnets 


is as follows: Head the 


rately on magnetic north (true north cor- 


uirplane accu- 
rected for variation). Put magnets in 
irtship tul 
north. Ifan 
makes the error worse take it out and put 
Magnets of vary- 
ly furnished, but 


ve until the compass 


genet is put in and it 


ing strengths are usua 
in be found that is not too 
strong, break one in two, tap it on its 
times and try it. Use the 





thwartship tube because the best way 
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to close a door is to push at right angles 
to it, not along it. 

Then head the airplane east magnetic 
(90° from north magnetic) and put com- 
pensator magnets in the fore and aft tube 
until the compass reads east. Most of 
the work is now done. It may not be 
possible to find a combination of mag- 
nets which will make the compass read 
exactly north and east. In that case try 
to get it within 2 or 3 degrees short of the 
point which is being tried for. If the 
compass is pushed past the point it is 
over compensated and will be sluggish. 

If the 
compass reads exactly north on north 
magnetic it should read south on south 
magnetic. If it does not read 
change the athwartships magnets to take 


Now swing to south magnetic. 


south, 





This is an eminently prac- 
tical article on compass ad- 
justment by one whose 
authority and knowledge 
cannot be questioned. The 
subject is not one that is ordi- 
narily covered in mechanic’s 
courses. 





reads say 2 


the error. If it 1 

deviation (2° reading) on north 
magnetic it should read 2° east deviation 
(178° reading) on south magnetic. If 
the same deviation in the opposite direc- 
tion is not found on south magnetic as 
on north magnetic, change the athwart- 
ships magnets to take out half the differ- 


out half 
west 


ence. For instance, suppose the devia- 
tion on north magnetic was 2° west (2 
reading) but instead of being 2° east 


(178° reading) on south magnetic, it is 
(174° reading). 
change the athwartship magnets to give 
4° east deviation (176 
magnetic. 

Now swing to west magnetic. If the 


6° east In such a case 


reading) on south 


compass reads east on east magnetic it 
should read west on west magnetic. If 
the fore and 
aft magnets to take one-half the error 
If 3 reading) 
was found on east magnetic, a 3 


it does not read west, change 


easterly deviation (87 
west- 
reading) should be 
If the devia- 
tion on west magnetic is not the same in 


erly deviation (273 
found on west magnetic. 


mag- 
netic, take out half the difference as was 
done on south magnetic. 

After having checked on north, east 
south and west, it is advisable to head 
the airplane on at least every 45 degree 


the opposite direction as on east 


magnetic heading, that is, on North mag- 
netic; 45° magnetic; East magnetic; 135° 
maiag- 
magnetic, or 


magnetic; South magnefic; 225 
netic; West magnetic; 315 
better still, on every 30 degree magnetic 
heading and find what 
Even if the compensation has been per- 
fect on north, east, south and west, small 


error remains. 
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errors may still exist on the other head- 
ings due to the existence of factors not 
discussed here. 

The errors which are found on this 
complete swing should then be put in the 
form of a table and the table posted 
where it can be readily seen 
the handiest forms is given below: 


One ol 


Magnetic 


Head 


( vomp iSS 


OE ésananks Jokaweenie 2 
Ps Sass bee teen 33 
a” aver sarewwekanen a ee 

East eeereeer ese eeees 90 
Se cake ia kaa aa < ce 
150. Se ea ee 

South . - ae 
210 ; 209 
240. - 241 

West ha ‘ oun 
Sr ee ‘ oe ee 
a vanadeceweeas + oe 


In order to place the airplane on the 
desired magnetic headings it is necessary 
This can be 


comp iss on 


to lay out these headings. 
easily done by setting a 
the ground about 50 feet from any 
large masses of steel, and se tting out two 
placed on the 
south line indicated by the compass 
The pegs should be placed a distance 
about twice the length of the air- 
Then with the dis- 
tance between these pegs as a diameter 
lay out a circle and mark it off in de- 
rrees with pegs at every 45°, or better, 
every 30°. In getting the magnetic 
north-south line of this compass rose, 
care should be taken to see that there are 


ho compensator tubes. 


pegs accurately north- 


apart 


plane to be swung. 


In getting the compass error on the 
various headings it is important that the 
control stick, if of steel, be held in the 
approximate level flight 
that, if the fuselage is of steel, the 
lifted until the fuselage is in the approxi- 
mate level flight 
work it is desirable to have t 
warmed up and while getting 
the compass error, but it is very seldom 
that this is really necessary. 

Placing the compensator magnets in 
the tubes can be made much easier by 
using a pair of brass tweezers to handle 
the magnets as they will not stick to 
brass. If the deviations are found to be 


position and 


tail be 


position. For accurate 
he engin¢ 


running 


5° or less before the compensator mag- 
nets are put in, it is better not to com- 
pensate : 


t all, but just to swing the air- 
plane on the various magnetic headings 
and make a table of the deviations. Us- 
ing the compensator magnets always 
makes a compass somewhat more slug- 
gish. If any of the deviations arc 


30° it is best to try to find a new loca- 


over 


tion for the compass, as compensating 
such a deviation will make the compass 
sluggish. It will 
that moving a 


very frequently be 


found compass a few 
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inches away from steel parts will im- 
prove it tremendously. 

After the compass has been compen- 
sated it may be checked from time to 
time by lining the airplane on a known 
heading or while flying in smooth air over 
streets or section lines whose direction is 
known and allowing for drift. If steel 
wires, which vibrate a good deal, are close 
to the compass, say within a foot of it, 
the deviation may change considerably 
after long flights, as vibration of steel 
gives ideal conditions for changing its 
magnetism. In one case a deviation was 
found to increase 16° after a long flight. 
After an airplane has been in service for 
some time and has been well shaken 
down, not much change in deviation due 
to vibration need be feared. 

If flights of a thousand miles or more 
north or south are to be made the devia- 
tion may be expected to change a few 
degrees due to parts of the theory not 
given here. Usually this effect can be 
neglected. 

(d) Vibration 


In addition to the effect of vibration 
on deviation, vibration may have another 
and much more serious effect, that is, 
cause jumping or spinning. Once this 
jumping is seen it is very easily recog- 
nized, as the card will be seen to jump 
very erratically, to swing 20 or 30 degrees 
to one side very rapidly, to start to 
swing back, and then to jump and swing 
off again. If the vibration is very bad 
the compass may even spin like a top. 
This vibration jumping should not be 
confused with the much less jerky and 
erratic swinging of a compass in bumpy 
air or while the airplane is being man- 
euvered. The swinging in bumpy air will 
average out as in a short time the swings 
to the left will equal the swings to the 
right. 

Fortunately, this vibration 
does not often appear and even then only 
at certain engine speeds. It can usually 
be overcome by making the compass 
mount more rigid, by making the surfac« 
on which it is mounted more rigid, by 
moving the compass a few inches, or by 
using one of the anti-vibration mounts 
now appearing on the market. 

The cause of this vibration jumping 
is very simple. At best the earth’s mag- 
netism is not very strong. When the 
parts touch, as shown in the lower dia- 
gram, the compass ecard is given a turn- 
ing push which is much stronger than the 
holding force of the earth’s magnetism. 


jumping 


(e) Faulty Compasses. 


One often sees compasses with the card 
canted and stuck. If this is due to the 
pivot being off the jewel or to an air 
bubble having been caught under the 
card, the condition can frequently be cor- 
rected by shaking the compass violently. 

The appearance of bubbles means a 
leaking compass. Bubbles the size of a 
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quarter dollar generally have little effect, 
but if they become much larger the effect 
will be bad and the compass should be 
refilled through the filling plug which is 
always provided. Some compasses are 
filled with alcohol water mixtures and 
some with petroleum derivatives. If the 
compass to be refilled requires alcohol- 
water and only bubbles have appeared, 
add distilled water. If the compass has 
leaked to such an extent that a free liquid 
surface has formed, a mixture of 50% 
distilled water should be added. If the 
compass is filled with a petroleum liquid, 
any leakage should be made up by adding 
water-white kerosene. Do not put kero- 
sene in an alcohol-water compass or vice 


{ 


versa for the result is certain to be bad. 





No, reader, this is not the author, 
but Lt. Cdr. Weems, holding the 
apparatus for quick determina- 
tion of position. Correct instru- 
ments and a knowledge of aviga- 
tion go hand in hand. 





\ cracked jewel or blunted or broken 
ivot will cause the card to rotate jerkily 
rr even to stick completely. This condi- 
tion may be found by holding a magnet 


| 


near the compass until it has turned 
bout 10 Then take the magnet away 
suddenly. The compass should return to 


ts original reading within 2 
III. Installation oO} Compasses 


Whenever possible the compass should 
be installed on the fore and aft center 
line of the airplane. The lubber lines 
must be accurately lined up with the fore 
and aft center line. 

No definite rules can be laid down for 
the distance of a compass from magnetic 
parts to insure a given deviation, as the 
deviation depends upon the degree of 
magnetization which the parts have acci- 
dentally acquired. However, if the air- 
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plane designer keeps the following recom- 
mendations in mind, he may confidently 
expect that the magnetic conditions sur- 
rounding the compass will be good. 

The following should be 
allowed between the compass and parts, 
if ‘magnetic: (a) structural rods and 
wire, 15”; (b) fire walls, 24”; (c) tanks 
or floor plates above or below the com- 
pass, 15”; (d) tanks on the center line 
ahead of or behind the compass, 24”; 
(e) tanks not on the center line, 30”; 
(f) Cowling or instrument board, 24”; 
(g) Movable parts, such as the control 
column, 18”; (h) untwisted direct cur- 
rent wiring, 36”; (i) essential removable 
parts, such as cranks and tool kits, 36”; 
(j) engines, as far as is consistent with 
good visibility of the compass. If direct 
current wires are twisted one over the 
Alternating 


distances 


other they have no effect. 
current wires have no effect. 

To double the distance from a magnetic 
part decreases the effect of that part to 
approximately one-fourth of its previous 
value. 

Steel, iron, and terne plate, since the 
last contains iron, are practically the only 
materials used in airplanes. 
Duralumin, aluminum, brass, bronze, and 
wood have no magnetic effect whatever 


magnetic 


upon a compass. 
The compass should be so installed that 
access to the compensator magnet tubes 
7 The compass should be secured 
to a surface which is sufficiently rigid not 
to magnify the airplane’s vibration. 


Is easy. 


IV. Summa y 

To mount the compass: See that it is 
filled, the card not canted, and the card 
working freely. Line it up on the center 
line where it is well away from magnetic 
parts, easily visible, rigidly secured and 
the compensator tubes accessible. 

To compensate the compass: Stow the 
tool-kit, crank, ete., where they ar 
usually carried. Head the airplane on 
magnetic north. Remove the deviation 
by putting magnets in the athwartship 
tube. Head the airplane on magnetic east. 
Remove the deviation by putting mag- 
nets in the fore and aft tube. Head the 
airplane on magnetic west and remove 
half the deviation. Place the airplane on 
at least the eight magnetic headings 45 
apart, beginning with north, and make 
a table of the compass headings corre- 
sponding to the headings. 
Whenever the compass reading is being 
taken the fuselage and controls should 
be approximately in the position of level 
flight and the compass should be tapped 
with the finger. 

To check the compass: 
compare the compass reading, when the 
airplane is on a known magnetic head- 
ing, with the value given on the table. 

The small amount of work required in 
compensating a compass will be well re- 
paid by the resulting ability to fly across 
country without following railroads. 


magnetic 


Occasionally 
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The Moral Aspect of Aviation 


OMEN who fly,” was the topic 

of our conversation. 
This particular pilot to whom 
I was talking did not seem to be espe- 
ng— probably 
tempted to 
Speaking of giving flying instruction to 
original 
who 


n, I am reminded of an 
fiver 
this wise: 
in to teach 
teach 
there 


under- 


, 


Ol than it is ior him to 
nother man! Probably it’s because 
el I I nd a woman 

gonism 
th the tai 
mplet t sea half the 

1dea how 
The s 
her to fly.” 


TT ( if _ 


me 


ty nine to 


cry | I I I I biiiid 


1 were 
+] 


ert fiver. she woul 


} f r cess nsti I women 
With 1 clash of 
might 


or instructor 


sex 


l 
pe 


i} , * m tter ol 
ttention. 
| to the mentioned in 


moral!” 
road enough 
moral.” The 


that nv right thought is 


a 


> CeT- 
and 
ve not possess them, and do not 
that you 
You can’t be a “quitter,” for instance, 
if you nt to fly, and to be a quitter, 
or a coward, is, to my mind, immoral. 
matter how 
to keep 
re- 
give 
I call being moral. 
moral, 


But, to stick to a thing nm 
nter; 
rsistent, to 
secouraged, to refuse to 
up—that’s what 


There re other ways of being too, 
but this iSSl 


Vision 


very great 


iredly is one way. 

pleasure doesn’t call for a 
but if you 
ess of it, you'll 


{O! 
or stamina, 


imount 


are going to make a busi 


By Margery Brown 
need plenty of “guts.” Situations arise 
that require it. One is not aware of this 
who visits a flying field casually for an 
hour or so; he must be there constantly, 
to appreciate what flying as a protes- 
sion demands. 

A short time ago I saw an instructor 
get out of a ship in which he was about 
to give instruction, and crank it up him- 
self because the engine was balking and 
the mechanic couldn’t start it. 

This was a particularly mean motor, 
which had caused previous trouble du 
to its tendency to “kick back.” It kicked 
back this time and the propeller broke 
bones in the instructor's 


several hand 
walting 


The re was 


Two students were 





Margery Brown in her most ad- 
mired helmet. The helmet carries 
the autographs of many famous 
flyers. 





no one on the field at the time who could 
take the instructor’s place. So, he pulled 
a glove over the hand, said it was noth- 
ing, and spent over an hour instructing! 
Giving instruction is, in itself, enough 
to tax the patience of Job. Fancy doing 
it under these conditions. 
When he had finished with 
dents, he went to the hospital and had the 


the stu- 


bones set, 
This is the sort of stuff you have to bi 
made of, if you want to take up flying. 
Due to the lack of opportunity for 
women in commercial aviation right now, 
they will probably do most of their fly- 
ing for pleasure for some time to come 
Yet, the fact that they are flying for 
pleasure does not relieve them of moral 
They should 
their very 


strive to 
be st, 


responsibility. 


give to aviation and 


seriously consider how it can be done. If 
they have faults that interfere, they 
ought to be willing to try to overcome 
them. 

I have talked to a good many women 
who are learning to fly, and I believe 
that many of them make the mistake of 
flying “‘on their nerves.” They appear to 
get themselves keyed up to a certain 
point, then grit their teeth and go ahead 
depending on this nervous energy to sus- 
tain them. The trouble with 
energy is, that it leaves nothing in ré 
While events run smoothly, as 
planned, nervous energy sees a 
through; but the moment a serious un 


nervous 


serve. 


woman 


foreseen difficulty presents itself, this 
energy collapses. Then the woman 
“blows up,” to use a current phrase 
Women need to learn to be more re- 
laxed when flying; quieter, calmer. They 


should try to overcome the tendency to 
excitability and tension. This means, pri- 
marily, that they should learn to be more 
relaxed, emotionally 

The opinion which I am about to ex 
press may meet with opposition in cei 
who 
off if they 
Women ce 


cigarettes 


tain quarters, but 1 believe women 
want to fly 
up 
not appear 
or le as men do. Cigar- 


ettes are indubitably harder on a 


would i better 


gave smoking entirely. 


to be 


them alone, 


ible to take 
uve 
wom 
an’s nerves; she depends too much uy 
them. They “key her up,” and when she 
has been keyed up too much, she wants 
another her down. It 
Cigarette smoking 


ior a would-be 


Ol 


1] 
cigarette to quiet 
is an endless circle 
bad habit 
pilot to cultivate. 

While the average woman 
be too tense and there is an 
other extreme of caretree over-confidence 
which is just as bad or even worse. T¢ 
balance between caution and 
freedom seems essential. 

When a confident type of pilot has had 
between twenty-five and fifty hours of 
solo flying, he IS apt to become some- 
what of a “Smart Aleck,” 
has it. Frequently he begins to think 
that he is pretty good. This is the time 
You can’t be “cocky” when 
you're flying. Aviation won’t let you get 
that way. It promptly takes it out of 
you. It keeps you humble. 

Other characteristics that are neces- 
sary if one is going to fly, are: self-con- 
trol, discipline, attentiveness, alertness 
and persistence. These all are moral 
qualities, aren’t they? I could think ot 
many more. 

Regarded in this light, it is easy to se¢ 
that flying really constitutes a moral edu- 
cation. 


is a very lady 


appears to 


nervous, 


strike a 


as the saying 


to beware. 
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N°? publication that is issued for the benefit of an 

industry and having the interests of that industry 
at heart can consider itself of importance and value un- 
less it becomes a medium of progress and an expression 
of the forward looking minds that have attacked the 
problems that present themselves to any fast growing 


business. 


OPULAR Aviation and Aeronauties feels that the 
time has come to offer a program, or platform, that 
will look toward the elimination of some of the diffi- 
culties and handicaps that exist today. Let us here 
acknowledge our indebtedness to the many men whose 
comments, suggestions and criticisms, founded on wide 


experience, have led to the formulation of this platform. 


It is obvious that both 
for the 


national defense and for 


P Services ex ist 
Unified Government 


Aviation Training Schools |. ot) o> ses Bt ti 

also obvious that train- 
ing should follow war conditions as neat ly as possible. 
In the event of war one of the first necessities will be the 
eombining of all aviation activities under one head. 
England found this a positive necessity during the 
Great War, in fact, unbiased readers of the record can- 
not escape the conclusion that much of the toll of lives 
was a result of departmental policies against such a 
combining of air forces, due to bureaucratic jealousies 
and other petty motives. 


r we are to consider the necessities of war in the light 
of previous experience it is impossible to overlook 
naval air 


the ultimate combination of military and 


forees. For that reason alone, the present combination 
of training facilities under one responsible organization 
will be a step toward training under conditions that 


will obtain should aerial defense become necessary. 
This single training school, though split into various 
units, located in various states, would provide the great 
reservoir from which the Army and Navy could draw 
their officer material. Such a school would offer econ- 
omies in operation and standardization. It would pro- 
vide a reserve personnel that could be drawn into either 
branch of the service in ease of national emergency. It 
would be the first step in the ultimate unification of all 


air activities of the Government. 


Aviation has possibilities far beyond 
those of motor or rail transport. 
A Secretary for Simapty bb 
Aviation 


ecause of its defensive and 
offensive capabilities in war time, its 
virtual annihilation of time and dis- 


tance, it cannot longer be classed as an adjunct to any 


arm of the service. Commercially it bids fair to become 


of the greatest importance. 


ORWARD looking nations are not without separate 

air ministries, in whose charge are the development 
and regulation of aviation. This country eannot lag 
behind. 

It is hard to give the proper measure of credit to the 
Hon. William P. MacCracken, who, as Assistant See- 
retary of Commerce for Aeronautics under Secretary 
Hoover, has been in charge of civil aeronautics during 
what has probably been one of the most trying periods 
possible. Regulations have been formulated and en- 
forced, not with bureaucratic officiousness, but with in- 
sight and intelligence, and with the co-operation, un- 
derstanding and assistance of the industry so regulated. 


TT is now time, with a new President about to take 
“ office, to consider the creation of a new portfolio for 
the Cabinet—that of Secretary for Aeronautics. It is 
the feeling of many, who should be in a position to 
know, that President-elect Hoover, with his sympathetic 
understanding of the problems of aviation, and his 
knowledge of its possibilities and requirements, will 
seriously consider this move. It is time for aeronautics 
to take its place in the Cabinet. 
English aviation journals 
: have commented on the 
International Certificates 


of Air Worthiness 


situation now existing with 
regard to air- worthy cer- 
tificates. Some agreement 
may have been reached with Great Britain by the time 
this appears in print, but that agreement will not ob- 
viate the necessity for remedying a situation that can 
recur in our air relations with all foreign countries. 


T’O put the matter briefly, foreign countries are un- 

willing to accept the certificates of other countries 
as to the air-worthiness of aircraft. As regulations, 
methods of testing, even engineering standards, vary in 
all countries, it becomes a matter of necessity to 
speedily arrive at some code by which aircraft may be 
judged. As matters are today, no foreign plane ean 
obtain a certificate in this country, and no American 
plane may obtain one in England. With our manufac- 
turing facilities this country should become a large ex- 
porter of airplanes. An international standard will be- 
come a necessity before our manufacturers can supply 
the great markets outside our borders. The President 
of the United States should invite the powers to a con- 
ference at which such a eode could be drawn, and 
facilities for the granting of international certificates 


provided. 
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The matter of certificates and the inter- 


national recognition of them would be 


Inspection furthered by a development of an in- 
Certificates spection system that covered every 

major operation in the manufacture of 
aircraft. Some manufacturers would object to making 
this inspection a function of the government. With- 
out going into the merits of this objection, it is not 


necessary that such inspection be made by government 


officials, provided t be done under rigid supervision, 


MANUFACTURERS’ association which adopted 
international code could put 


j — 
the principles of any 


such an inspection to effect. It is fairly well estab- 


lished that our coming President believes in letting in- 


dustry regulate itsel Certainly aireraft manutfac- 
turers could expect the maximum of help on sueh a 
program and a minimum of interference from the gov- 
ernment. The effect upon the buying publie would be a 
salutary one. It would definitely stop the cireulation 
of some of the wild tales that are passed from Gossip 


to Gaffer regarding the construction of the ‘‘ Plummet,’’ 
] ability. 
Wherever one 20es in aviation ¢om- 


ats is possible to hear much 
Longer Terms 


€ Traini iticism of the schools. Any at- 
° os tempt to sift the justified criticism 
from the chaff is a difficult one. 


Several things are certain. One is that there are many 
cood schools, schools run so as to produce excellent 
pilots and mechanies. Another certainly is that there 
are schools so operated that graduating students is 
merely incidental to the making of money. 


G°° schools are laboring under the disadvantage 


of having to compete with unethical schools. Rates 


for tuition must be reasonably competitive. Either type 


of school can turn out a ten-hour man, but there will be 


a vast difference between the men. The poor school can- 


not turn out the fifty-hour man, as its whole ‘‘set-up”’ 


] 


is based on getting the student out. The elimination 


of the ten-hour course would probably eliminate every 


poor aviation school in the eountry. 

Sooner or later the industry as a 
whole must take some concerted 
Opposition to 


Unfair Publicity 


step to combat sensational news 
erashes. We ean be 

glad that aviation is still news to 
the public, but the picture has a darker side to it. With 
little effort the manufacturers’ association persuaded 


stories of 


the news companies to leave out the names of crashed 
planes. With a little more effort it will be possible to 


obtain consistently fair treatment and unbiased state- 


ment in all news stories pertaining to aviation. One 
eannot help recalling the bureau set up by one of our 
present churches. Prejudicial statements in the press 
were consistently challenged by this bureau in such a 
that 
printing such material. 


logical way news editors thought twice before 


UCH a bureau could be operated at comparatively 
small expense. Any of the publications devoted to 
the field would be glad to house such a bureau and 
direct it. 
cost, split between the interested and benefited manu- 


The clerieal work would be small, and the 


facturers, insignificant. 


One of the positive ways in which the 


ie publications in the Aeronautical field 
Integrity in 


Advertising 


can assist the industry is to keep adver- 
tising columns clean and free from all 
suspicion. To that end we are pledging 
our good faith, and it is unnecessary to state that we 
will have the active support of all the other publications 


devoted to aeronaut ics. 


VERY rapidly growing business, particularly those 

receiving the attention of the great reading public, 
passes through a stage when parasites attach themselves 
to it and attempt to make a living on the efforts of legiti- 
mate business, Aviation has not been entirely free from 
this pest, but honest effort by the publications of in- 
tegrity ean go far towards eliminating it. Next month 


we will have more to offer on this score, 


It is our intention to create an 


advisory board, consisting of 


An Advisory 
Advertising Board 


men whose prominence and good 
All ad- 


vertising scheduled for appear- 


faith are unquestioned. 


ance in these columns will be submitted to this board 
for the approval of these men. Questionable statements, 
false inferences, distortions of facts, and misrepresenta- 
tions will not be permitted. To such advertisers who 
desire the service we stand ready to make an investiga- 
tion, which will be complete and competent, of the 
service or product which they offer our readers, and, if 
this investigation shows this service or product to be 
worthy, to permit the use of an insignia in their adver- 
The full details 
of this plan will be found in our columns next month. 


tising, as a hall-mark of excellence. 


It is our belief that advertisers will welcome this plan. 
We know that readers will receive many advantages 
from such a policy, and, as the advantage of the buyer 
redounds to the benefit of the advertiser, this plan ecan- 
not fail to assist every advertiser in setting forth his 
message to the great buying publie represented by the 
readers of PopULAR AVIATION AND AERONAUTICS. 








T was August—two months ago we 
were just beginning our preliminary 
training course. Each of us had a 

little over forty hours of flying time, but 
we were still embryo aviators and the 
advanced course was yet before us. 

The Naval Air Station at Hampton 
Roads, Va., even at nine o’clock at night 
impressed a group of seven newly ar- 
rived plebes as a sort of Heaven. Com- 
ing from a small Naval Reserve Air 
Station where we were quartered aboard 
an old yacht, crowded and uncomfort- 
able, we were pleasantly and agreeably 
surprised to be assigned to large and 
roomy quarters. We occupied the upper 
deck of what we found the next morn- 
ing to be the mess hall. The building 
was situated at the end of a quadrangle 
of eight such structures, two on either 
side and one on either end. The most 
startling of our discoveries was the fact 
that we were to have real beds, cots with 
genuine springs and mattresses. What 
a contrast to those dingy bunks we had 
occupied aboard the Hawk! Plenty of 
fresh air, and light from the large win- 
dows, roomy steel lockers in which to 
stow our belongings, large tables and 
benches where studying would be a 
pleasure, these were the most attractive 
features of our new home. 

Six students from other Reserve units 
had arrived the day before and after 
having made ourselves acquainted we 


By Ensign Bilge 
Part 3 





were anxious to try out the tempting 
The class numbered thirteen. Be- 
fore I closed my eyes in sleep that night 
I wondered, and I believe there were 
others who did the same, if 13 was to 
play any part in the destiny of that 
group of young fellows. 
Out of habit | 

morning but seeing no signs of activity 
I rolled over and continued to “pound 
my ear.” Reveille was sounded at 7:00 
and our fellow students who had arrived 
the day before told us that breakfast 
was at 7:30 and that we would eat in 
the Chief Petty Officer’s mess. At 8:00 
o’clock all hands mustered, the roll was 
called and absentees reported, and then 
the various squadrons were marched offi 


cots. 


t 5:30 the next 


awoke il 





to their respective hangars. 

What a contrast were these huge steel 
hangars with their gaping doors now 
open revealing, seemingly, hundreds of 
planes of various sizes and types, to our 
two tiny wooden hangars at Great Lakes, 
with their canvas doors, and housing our 
squadron of three N-9’s of which we had 
been so proud. We stood admiringly 
as the huge planes were pulled out onto 
the concrete aprons by Fordson tractors. 
There were small fighting planes, there 
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were single engined and twin engined 
bombers, there were torpedo planes, and 
planes we had never even seen pictures 
of before. 

It was only with considerable difficulty 
that the thirteen students were finally 
assembled from their many expeditions 
of exploration and ordered to report to 
the flight surgeon. It 
get a medical indorsement on our orders 
before we would be allowed to fly. It 
ble to extricate 


vas necessary to 


was practically impossi 
oneself entirely from the mazes of red 
tape, of which the Navy seems to have 
an over supply. 

“T’d rather have typhoid than these 
damn shots in the arm,” I said to Red, 
who was just ahead of me in the line. 
The medic was passing along with a 
bottle of iodine in one hand and a swab 
in the other, decorating each left arm 
with an unsightly dab of brown. 

“Think nothing of it,’ replied Red. 
“Look at all the free doctoring you are 
getting.” 

The line was moving slowly and as 
each victim emerged from the door, 
paler than when he entered, he rolled 
down the sleeve of his jumper and with 
an expression of, “thank goodness the 
first one is over,” passed on out to 
breathe the fresh air. Each morning we 
were required to report for a physical 
examination which consisted of nothing 
more than looking us in the eye and ask- 





1929] 








XUM 


[February, 1929 


ing us how we felt. One student re- 
sented the bother necessitated by the 
apparently worthless exam and in doing 
so impressed the flight surgeon quite un- 
favorably. Within a week he was bilged 
is psychologically unfit for duties involv- 
ing flying 
“Look at 
won't clear the 
said Red quickly as we 
front of the hangars watching, for the 
H-boat come in for a 


this fellow come in; bet he 
hangars by ten feet,” 
were standing in 


irst time, an 
landing 
“They certainly come down hell-bent,” 
I replied. “And the roar of those Liber- 
ties make our Hissos sound like puddle 
jumpers.” The pilot had made his ap- 
proach from a point some distance in- 
nd behind the hangars, and in order 
to land close into the beach he cleared 
the hangars by a feet. The 
“flying casket” looked huge to us as it 
me in directly over our heads to a 
pretty landing. We decided to get better 
acquainted with our future charges. 
The HS-2L, too, has seen its period of 
usefulness and is no longer in use by the 
Navy, having replaced by am- 
phibians and more modern types. It 
was a plane of the flyingl con- 
a hull to which 


were diré 


very few 


been 


oat type, 
the wings and 
attached, as 


sisting ol 
tall suriaces 

g N-9 or pontoon 
type, which is similar to the landplane 
1 by either one 


disting lished from the 


except h it is suppor 
or t ) pontoons In the place of wheels. 
The HS-2L had a wing span of ap- 
roximately seve! ( nd was pow- 
ered by one 400 h.p. I rtv motor using 
ir bladed propeller. The propeller 
1 of the motor was aft, the propeller 


itself being just aft of the trailing edge 
( he ings This is known as the 
pusher type as compared with the trac- 
tor type which has the propeller in front. 
In the bow of the hull was situated the 


inner’s cockpit connected to the pilot’s 
wkpit just aft by a small door through 
only a contortionist could crawl 
The pilot’s cockpit was just 
forward of the edge of the 

ing and was anything but convenient 
in case of a crash, due to the fact that 
the motor, situated between the wings 
behind and a little above the pilot, had 
to make its exit directly aft 
of the instrument board. Twelve hun- 
ting in accord- 


has no respect 


which 
with ease 


leading 


tendenc J 


dred pounds of motor at 
ince with Newton’s law 
plane. The moment of 
ibove the center 


ting the motor 


ior pilot or 
thrust of 
f gravity and upon cut 
the nose of the plane would 
impressed upon us 


tend to rise. 
[It was emphatically 
that it might be embarrassing for a pilot 
to linger long in pushing the controls for- 
ward when the motor stopped, due to the 
fact that an H-boat loses about a thou- 
sand feet per turn in a spin. There are 
few people who are able to brag about 
spinning one, although I am told that 
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two years ago a student inadvertently 
got into a tail spin and recovered from it. 

We led the life of Riley as compared 
to our existence at Great Lakes. 

“Come on, Red, rise and shine,” I 
said, shaking him out of a sound sleep. 
“First call has been sounded for chow.” 

“T don’t want any breakfast,” he mum- 
bled, “call me when you come back from 
chow.” With that he rolled over and 
went back to sleep. 

The more sleep a man gets the more he 
wants, and that extra few minutes of 
sleep one snatches when he rolls over 
after being called is worth more than 
the whole night. I raise my eyebrows 
doubtfully when someone tells me that 
he takes an ice cold shower the first thing 
An investigation would 


each morning. 








Navy observation seaplane being 
hoisted in. 





probably reveal that the temperature of 
the water used by SO per cent ol these 
cold shower artists would not be less than 
70 degrees. The other 20 per cent of 
them would very likely be found tucked 
snugly under the covers snatching that 
extra ten minutes of shut-eye. 

Each of us was given a fifteen minute 
check hop in the one and only N-9 on 
the station, and the rest of the first day 
was spent in ground school learning how 
to fly an H-boat. Being accustomed to 
working until after dark we found that 
knocking off at four o’clock every after- 
noon, left us with a great deal of time to 
ourselves. At Great Lakes we worked 
from sunrise until after dark every day, 
including Sundays—now we worked from 
eight until four and had Wednesday and 
Saturday afternoons and Sundays off. 
With Norfolk, Ocean View, and Virginia 
Beach in close proximity, fifty-two dollars 
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a month was a meagre allowance and the 
pay at Great Lakes, that we could not 
find time to spend, now came in handy. 

Our H-boat instruction began in 
earnest on the third day. The seven 
planes were lined up on the concrete 
apron waiting for us. We climbed into 
the respective planes and sat beside our 
instructors, on their right. 

“Are you ready, Mr. Lee,” said the 
mechanic as he stood by ready to start 
the motor. 

“All set,” replied my instructor. 

“Switch off?” 

“<a. 

“Contact.” The mechanic succeeded in 
starting the motor with only two turns 
of the crank. I was recalling the many 
times I had skinned my knuckles and 
ruined a good disposition trying to crank 
an N-9. The N-9 crank was situated in- 
side the forward cockpit and was of such 
length that there was barely enough 
clearance for one’s knuckles between it 
and the sides of the fuselage. 

The mechanic took his place in the 
gunner’s cockpit in the bow and we taxied 
down the runway into the water, and 
headed into the wind which was blowing 
directly in over Willoughby Spit. I was 
glad I had stuffed cotton in my ears, for 
otherwise the sharp crack of the Lib- 
erty motor would have made my ears 
ring for hours. Being in front of the 
motor one does not get the effect of the 
propeller blast or slip-stream and flying 
is more of a pleasure. In normal flight 
the horizon is in a position just below the 
rim of the gunner’s cockpit, and our 
mechanic could be seen peering over the 
side taking in the scenery. The wings 
being behind the novice makes it neces- 
sary for him to glance back out of the 
corner of his eye to see if the wings are 
level. On the dash board is an instru- 
ment, nothing more than a spirit level, 
which indicates the fact that one wing is 
low. Not accustomed to instrument fly- 
ing I found it necessary to resort to the 
horizon method and to rely on what little 
“sense of feel” I had acquired in my few 
hours of flying. After a certain length of 
time in the air a pilot instinctively knows 
if a wing is down, for he has acquired a 
“feel of the air.” 

The instructor cut the gun and began 
an approach for a landing. The gliding 
angle of an H-boat is much smaller than 
that of an N-9 and I noticed that our 
descent was decidedly more rapid. He 
leveled off and as the tail of the hull 
touched the water it felt much as though 
an anchor or a bucket had been droppe | 
overboard. There was a salty taste in my 
mouth and as I wiped a few drops of 
spray from my face with the sleeve of 
my flying suit there dawned on me the 
realization that the salty taste was due, 
not to what I at first suspected, but to 
the fact that we had landed not in the 
fresh water of Lake Michigan but in the 
ocean. By reaching over the side of an 
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An X-5, a small scouting sea- 
plane. 








H-boat one can touch the water and it 
was with no little astonishment that my 
instructor watched me as I scooped up a 
handful of water and held it to my lips. 

“What the hell are you doing?” he 
asked. 

“T have never seen the ocean before, 
sir,” I replied, “and I am just finding out 
how salty it really is.” 

The next time around the course the 
controls were turned over to me. It was 
like driving a truck as compared with 
flying an N-9 and upon landing I noted 
a decided tendency to skid to the left 

“You don’t hold enough rudder,’ he 
remonstrated, “and you leveled off much 
too high.” 

Leveling off too high was no doubt due 
to the fact that one sits much higher off 
the water in an N-9 than in an H-boat 
Not holding enough rudder was due to 
the fact that I had not becom 
tomed to the “bungee cord.” The 
or turning moment of an H-boat is 
pronounced and in order to countera 
for this a piece of shock cord or “bungec 
is secured to the left side of the rudder 
bar. This cord, which is adjustable, 
erts a pressure tending to create “right 
rudder,” thus relieving the pilot of con- 
tinually holding right rudder. While in 
the air the pressure created by the bun- 
gee is adjusted to balance the torque or 
tendency of the plane to turn to the left. 
The instant the motor is cut there ceases 
to be any torque and it is necessary for 
the pilot to then hold left rudder to 
counteract for the right rudder created 
by the bungee cord. It is much easier to 
hold left rudder for a short time while 
landing than it is to continually hold 
right rudder while in the air. 

As in N-9’s there were bad landings 
and the accompanying curses of irate in- 
structors. It took an average of a little 
less than five hours apiece to check out 
for solo. The prescribed course over 


accecus- 
torque 
very 
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which we flew a triangular one of 
about ten miles on each leg. Beginning 
at the Naval Air Station as one apex, 
the other two points were Newport News 
Middle Ground Light and Old Point 
Comfort. The direction of the wind de- 
termined whether the course was to be 
flown clockwise or anti-clockwise. No 
turns over ninety degrees were allowed 
but this permitted students to practice 
figure-S turns. A separate area near Mid- 
dle Ground Light was designated as the 
spiral field. 

The H-boat, designed to carry a gun- 
vas not properly bal- 


was 


ner in the bow, 

need for solo work, so weights totaling 
the approximate weight of a man were 
placed in the bow to prevent tail heavi- 
ness. Our only companions on solo flights 


were these unappreciative sandbags. 

On my third solo hop I was rather un- 
fortunate in the respect that three dif- 
ferent persons took it upon themselves to 


see that my No. 13 was provided with 
the necessary ballast. It was no small 
wonder that, with some four hundred and 
fifty pounds of excess baggage in the bow, 
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the plane was reluctant to take off. It 
did take off, however, but it was a valiant 
struggle on my part to keep it from mow- 
ing down all intervening fish stakes be- 
tween the Station and Middle Ground 
Light. With the controls half way back 
to my chest and only ten feet of altitude 
it began to dawn on me that something 
must be wrong, and I had my suspicions. 
Upon landing I climbed forward into the 
gunner’s cockpit and unloaded the three 
hundred pounds of extra weight and in 
tossing one of the sandbags over the side 
my goggles fell into the water and sank 
to the bottom of the bay. It was fifteen 
miles back to the station, and no goggles. 
If I taxied back the motor would un- 
doubtedly boil over and besides that I 
would be razzed to the end of my days. I 
learned much about instrument flying on 
that return trip. To keep the wind from 
flooding my eyes with tears it was neces- 
sary to duck behind the instrument 
board and depend on two tiny bubbles 
for equilibrium. Bubble to the right— 
kick left, bubble high—ease the wheel 
forward, ete. 

The landing I made without gogeles, 
although a fair one, reminded me of the 
story one of the officers tells of his ex- 
a certain morning after the 

His depth perception was 
for he ended 


perience on 
night before. 
still many millimeters off, 
his tale thus: 

“After flying around for some time I 
came in and leveled out to what appeared 
a beautiful landing—I turned and 
| when, muc] 


to be 
started to taxi to the beach 
to my embarrassment, I found I still had 
twenty-five feet ol altitude.” 

One day I was just taking off, the plane 
the left Wing began 10 


bring it up | 


was on Its step, 


drop and in an effort to 





Formation flying is never lone- 
some. 
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500% Increase! 


The American people bought six times as 
many airplanes during 1928 as during 1927. 
This phenomenal increase in demand is con- 
tinuing. In 1929 the dealer with the right line 
will reap a harvest. 


Now Is the Time! 


Now is the time to get established on a sound 
moneymaking basis before real competition 
arrives. Later much greater capital and effort 
will be required. 


We Will Help You! 


We will show you how and help you establish 
a new and profitable department of your busi- 
ness, which will grow rapidly and eventually 
make you more money than the highly com- 
petitive automobile business. 
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Commander Richard E. Byrd’s Aristocrat 


—— 


Big News for Dealers! 


The Big News from the Aeronautical Exposition recently held in 
Chicago is this: The Aristocrat Three-Place Cabin Plane was 
“The Hit of the Show” with both public and dealers. 


Every inch the Aristocrat in appearance and out-performing all 
other planes of its type at the Chicago Airport, it was easily the 
most popular airplane exhibited, being rivalled only in public 
interest by a new flying boat. 


We booked orders at the Show totaling $487,500.00 and received 
applications from dealers and distributors for territory rights 
calling for additional Aristocrats to the value of $862,500.00. 


Our production of Aristocrats in 1929 will be valued at $3,000,- 
000.00, which means standardized manufacturing methods, un- 
excelled service facilities and prices reduced from time to time 
as greater manufacturing efficiency results in lower costs. 


Make Us Prove It! 


The Aristocrat is the easiest selling small plane because it is the 
best looking and best performing. 


We stand ready to prove this bold statement to responsible 





dealers at any time. 





Territory is going fast. 


Perhaps your territory is still open. 


The Complete GAC Line 


General Airplanes Corporation manufactures a complete line 
of commercial airplanes of advanced design, from the Three- 
Place Sedan to the big Twenty-Place Transport, including a special 
new high-speed mail plane and a special new photographic plane. 


<> 


All GAC Airplanes conform to the specifications of U. S. Army, 
Navy, and Department of Commerce, as well as the I. C. A. N. 


Wire or write for our Big Moneymaking Offer for Dealers 


GENERAL AIRPLANES CORPORATION, 564 Abbott Road, Buffalo, N. Y. 





Please mention Popular Aviation and Aeronautics when writing to advertisers 
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A P-N-7 Navy bomber. This was 
flagship of the bombardment 
flotilla. 








discovered that the ailerons were jammed 
Having the presence of mind to cut the 
gun immediately was the only thing that 
averted a very probable crash. An in- 
vestigation on the beach proved that the 
balance cable on the upper wing had 
jumped its pulley and was rigidly caught 
between the pulley wheel and its hous- 
ing. For many days subsequent to this 
episode the possibility of a repetition of 
jammed aileron hovered over me like a 
spectre. Events such as this one created 
in my mind a tense mental attitude that 
probably would not have affected the 
average pilot, but it must be remembered 
that I was still a novice and it was only 
three weeks previously that I had pulled 
myself from a tangled mass of airplane 
wreckage. I would not admit to my 
classmates that I was still a bit shaky 
from my crash for fear they would think 
I had a yellow streak. I tried to assume 
a false bravado. 

Each day we had ground school classes 
and every Saturday morning an examina- 
tion on the work covered during the 
week. We studied the practical and theo- 
retical phases of motors, airology, struc- 
ture and rigging, navigation, theory of 
flight and practical flying, bombing and 
gunnery, radio, tactics, and other purely 
naval subjects. We studied subjects the 
knowledge of which would be required 
in order to pass a professional examina- 
tion for commission as Ensign. We tore 
down and assembled Liberty motors, we 
learned the name and purpose of each 
part of the Lewis machine gun, we could 
disassemble and assemble one in less tims 
than it would take to tell about it. One 
can readily see that it took a great deal 
of concentrated effort to assimilate 
enough knowledge in a period of forty- 
five days to pass satisfactory examina- 
tions on these subjects. 

Bud and I were the first two students 


to complete our solo time in H-boats, and 
one day we learned that an F-5-L (twin 
Liberty bomber) was to fly to Washing- 
ton. Anxious to make this trip, we re- 
quested permission to go as second pilots. 
It was granted. 

“You two bozos sure are lucky,” said 
one student upon hearing of our good for- 
ine. “How does it feel to have such a 
drag?” 

“We are just like this with the Ad- 
miral,” said Bud, holding up his hand 
with his fingers crossed. 

“Look us over,” I said haughtily. “You 
may kiss our hand, providing you wipe 
your nose first.” 

“T suppose we will have to kneel rever- 
ently as you pass, 
from this trip,” said another. 

It was our first cross-country trip of 
any consequence, and as we took off Bud 
was acting as second pilot and I was aft 
in the radio cabin. Several minutes later 
i. beautiful panorama of Chesapeake Bay 
lay 2,000 feet below us, and the Naval 
Air Station and Langley Field, the Army 
hangout, becoming specks on the 
horizon behind us. The scenery gradually 
unfolded itself below and soon the mouth 
of the Potomac was to be seen as it 
spread itself out into the expanse of 
Chesapeake Bay. Fishing boats looked 
like pods on the water. On either side 


when you get back 


were 
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of the river were quaint farm houses, 
each with its narrow ribbon of land run- 
ning far back into the hills or abruptly 
ending in a patch of forest. Far ahead 
off our port bow could be seen a white 
structure situated on a knoll overlooking 
the river. On coming closer it took the 
form of a stately colonial mansion, its 
lawn, sloping down to the river’s very 
edge, was of the freshest green, its gar- 
dens were a mass of colors; altogether it 
was a picture not soon forgotten. 

“That,” shouted the radio operator, “is 
Mt. Vernon.” 

As the plane passed directly abeam of 
the mansion, I was nearly thrown to the 
deck by a series of three zooms. I looked 
inquisitively at my companion. 

“That was a salute to Washington,” he 
said. 

All naval vessels when passing Mt. Ver- 
non dip their colors in tribute to the 
memory of Washington. Airplanes pay 
tribute in their own original way, by 
zooming three times. 

We circled once over Washington be- 
fore landing in the river adjacent to the 
Naval War College. The National Capi- 
tol is an impressive sight from the air. 
The simple white obelisk of the Washing- 
ton Monument is dwarfed in size but its 
significance is greatly magnified. The 
placid Potomac winds through a pictur- 
esque valley on the far side of which is 
Arlington Cemetery and the grave of the 
Unknown Soldier. The stately Capitol 
building stands out on the far end of 
Pennsylvania Avenue, 2 magnificent crea- 
tion in white, symbolizing a dignity and 
respect in keeping with the policies of a 
great nation. 

The return trip was not without ex- 
citement. We took aboard an Admiral, 
and needless to say this did not ease our 
frame of mind when with thirty miles to 


(Continued on page 4) 





Hangars and slipway at the Naval 
Air Station, Hampton Roads, 


Va., as seen from the air. 








[ 





1929] 


10Uses, 
d run- 
ruptly 
ahead 
white 
ooking 
k the 
yn, its 

very 
S gar- 
her it 
or, 1s 
am of 
to the 


ooke d 


n be- 
o th 
Capl- 
e all 
shing- 
ut its 


The 


XUM 


[February, 1929 











CORPOR ATION 


ANES 








CRAFT 


—_ 
ock. ARKANSAS 


ARKANSAS /AIR 


LiTTLE A 


Fovesver 1 1928 











gentlemen: ¢ the eacces® 
20 
. o advise you © action. 

+ thie time ve wish 1® os our 1928 we adopting 
polhe materiale Dave © 4g our intention eal ee 

. , ante 

Past experience for the oenens verona aN results 
perryloid finite, nave tested Etre ” - 
no other syste 11 ae the cere 

sara of material’, O° 88.) “Lave assured OOF 

a » stand mening Department. co they 
The Big™ ip in our Fists <- gatiful eppearer® oo 
wor rd e of the be ish to be 


onan ™ 
ommand~sire Plene durable fis “ 
— Se find © vrigtt. le of these machine 
eee ° 
ety 
untold value } 
Yours very truly. 


wo D-AIRE I5C., 


a. B. SsOWDES, JB 
Ppreeidest. 


p3s:3 


MMERCE 
mity OF DEPARTMENT oF CO! 


seach UNDER AUTHO! ; 3 
mt PACTURED Vie CERTIFICATE NUMBER 
APPRO’ 


COMMAND-AIRE 1IsM 


BERRYLOID 
Command Aire sales 














and Aeronautics 





dont 


“We find a bright, durable 
finish to be of untold value 
in the ready sale of Com- 
mand-Aire planes.” This brief 
sentence, an extract from the 
letter at the left, accounts in part for the 
general use of Berryloid, the high luster 
lacquer, on the commercial ships manu- 
factured in this country. 


AIRCRAFT 
FINISHES 


Qe rey eye 


Berry Brothers is constantly strengthen- 
ing its position in the aircraft industry. 
Examination of the airplanes exhibited 
at the Chicago show reveals the fact that 
Progressive Aircraft Finishes are used by 
practically every builder. 


Any Berry Brothers’ customer will tell 
you why. 


Progressive Aircraft Finishes carried in stock for immediate shipment by 


Central Wall Paper & Paint Co., Indianapolis, Indiana 
Johnson Airplane & Supply Company, Dayton, Ohio 
Nicholas-Beazley Airplane Co., Inc., Marshall, Missouri 
Paul R. Braniff,Inc., - - Oklahoma City, Oklahoma 
Woodward, Wight & Co., - - New Orleans, Louisiana 
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Detroit, Michigan 
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The Drag of a J-5 Radial Air- 
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(ooled Engine 


By Fred E. 


Weick 


Langley Memorial Aeronautical Laboratory of the National Advisory Committee for Aeronautics. 


/ | \HIS brief technical article describes 
tests of the drag due to a Wright 
Whirlwind (J-5) radial air-cooled 

engine, mounted on a cabin-type airplane. 

The observations were made in the 20- 

foot propeller research tunnel of the Na- 

tional Advisory Committee for Aero- 
nautics. The drag was obtained with 
three different types of exhaust stacks: 
short individual stacks, a circular cross- 
section collector ring, and a streamline 
cross-section collector ring. The drag due 
to the engine was found to be 85 pounds 
at 100 miles per hour with the individual 
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Fig.1. Airplane and engine with = 
individual exhaust stacks. , : 
IOS Fig. 3. Streamline 





stacks, and 83 pounds at 100 miles per 
hour with each of the collector rings. 

At the present time there is consider- 
able interest in the drag due to radial 
air-cooled engines. In connection with an 
investigation in the 20-foot propeller re- 
search tunnel on the cowling of air-cooled 
engines, in which a Wright “Whirlwind” 
(J-5) engine was mounted on a cabin 
fuselage, it was found convenient to ob- 
tain the drag due to the engine. This 
was done with three different types of 
exhaust stacks. 

The engine with individual exhaust 
stacks, 134 inches in diameter and about 
5 inches long, is shown in Figure 1, 


haust ring. 


section ex- 





Fig. 2. Engine exhaust ring of 
circular section. 





mounted on the cabin fuselage in the ex- 
periment chamber of the propeller re- 
search tunnel. The fuselage was 48 inches 
by 64 inches at the maximum cross-sec- 
tion, and the cowling ended at the mount- 
ing ring, leaving the engine practically 
exposed. A landing gear and a stub wing 
of 7 foot chord and 16 foot span, having 
the Gottingen 398 profile, were attached 
to the fuselage. 

Figure 2 shows the engine fitted with 
an exhaust collector ring of 36 inch mean 
diameter. This ring had a circular cross- 
section 3 inches in diameter, the exhaust 
from all nine cylinders coming out on 
the left side. 

In Figure 3, a streamline-section ex- 
haust collector ring is shown on the en- 
gine. This was similar to the circular 
section ring in all respects excepting the 
sectional shape, which was of 
streamline form, 2 inches wide and 5 
inches long. Both rings had approxi- 
mately the same cross sectional area. 

(Continued on second page following) 
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The drag of the installation (without a 
propeller) was measured with each of 
the three exhaust systems, at air veloci- 
ties from 60 to 100 miles per hour. The 
drag was also measured throughout the 
same range with the engine removed and 
the nose rounded as shown in Figure 4. 

The observed drag readings for all 
four conditions are plotted against 
dynamic pressure and velocity in miles 
per hour in the table. The difference be- 
tween the drag without the engine and 
that with the engine represents the drag 
due to the engine. 

There was a noticeable effect 
within the range of speeds used. The 
results, which are tabulated below, are, 
therefore, given for both 60 and 100 miles 
per hour. 


scale 
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Fig. 4. Engine removed and nose 
rounded. 





Increase in Drag Due to Engine 


With individual stacks...............-- 


With round section collector ring....... 


With streamline section collector ring.... 


With individual stacks....... PUTT TTT eLe. : 
With round section collector ring........... 
With streamline section collector ring... 


60 M. P. H. D Equivalent Flat 


Drag q Plate Area 

meee} 3.61 2.86 sq. ft. 

.31 Ibs. 3.39 2.68 sq. ft. 

.. .ol lbs. 3.09 2.68 sq. ft. 
100 M. P. H. D Equivalent Flat 

Drag q Plate Area 

oo 02 OO DS, 3.32 2.66 sq. ft. 

. 83 Ibs. 3.24 2.60 sq. ft. 

83 Ibs. 3.24 2.60 sq. ft. 


The results show that the drag was 
slightly less with either the round or 
streamline collector rings than with the 
short individual stacks, which at first 
thought may appear surprising. It is also 
somewhat surprising to find that the 
streamline collector ring, although having 
a fair strut section and only two-thirds 
the projected area of the round section 
ring, had the same drag. However, both 
rings are in a position behind the engine 
where they apparently affect the drag 
very little one way or another. The in- 
dividual stacks, which are nearly normal 
to the air flow at the outer portion of 
the cylinders, evidently increase the drag 
slightly. 


A Network of Weather Stations 


HE establishment of approximately 
150 weather reporting stations 
along the 5,500 miles of lighted air- 
ways represents the greatest number of 
surface or secondary meteorological sta- 
tions yet identified with a single project 
—the development of civilian aviation. 
Many of these weather observation sta- 
tions, maintained by the Weather Bureau 
of the United States Department of 
Agriculture, are as yet unequipped with 
instruments, the atmospheric 
conditions being estimated. Others of 
these 150 aviation-weather reporting sta- 
tions, operated by the Lighthouse Serv- 
ice of the United States Department of 
Commerce, are provided with barom- 
eters, anemometers, and ceiling lights. 
This network of meteorological ob- 
servatories—stretching from the Atlantic 
to the Pacific Oceans—is intended to 
serve the mission of furnishing airplane 
pilots with weather conditions at the 
landing fields, barometric pressures for 
the correction of airplane altimeters, the 
ceiling heights at flying fields, and 
wind velocities and directions. An ob- 
server, maintained co-operatively by the 
Weather Bureau and the Lighthouse 


surface 


Service, is stationed at each of the 150 
stations. This system of weather report- 
ing has been interlocked with an ex- 
system — 


tensive radio-communication 


representing a permanent wedlock of 
meteorology and radio in the interest of 
promoting the safety of flying. 

At a recent conference participated in 
jointly by the Weather Bureau, the 
Navy Department, and the National Ad- 
visory Committee for Aeronautics, fog 
was recognized as the greatest foe to the 
safety of aviation. This problem of navi- 
gation is being attacked by Prof. C. F. 
Marvin, Chief of the Weather Bureau; 
Captain Emory 8. Land and Major C. 
M. Young of the Navy Department; and 
Dr. Joseph S. Ames, J. F. Victory and 
Dr. C. J. Hunsaker of the National Ad- 
visory Committee for Aeronautics. The 
ffinity of radio communication and the 
150 weather reporting stations along the 
civilian airways appears to be the most 
effective agency for combating fog and 
other adverse weather conditions. 

The award of contracts covering radio 
equipment for twelve radio control sta- 
tions, six radio and twelve 
marker beacons to be established on the 
airways to the amount of 
has been made by the United 
States Department of Commerce. The 
ward for radio transmitters for control 
stations and radio beacons was made to 
the General Electric Company, and the 
radio transmitters for the marker 
beacons were awarded to the Westing- 


beacons 


national 


$155,277, 


house Electric and Manufacturing Com- 
pany. The radio equipment contracted 
for will be delivered to the Department 
within six months, and the control and 
radio stations will be established this 
winter on the national airways where 
night flying is required. The installa- 
tion and maintenance will be under the 
direction of the Airways Division of the 
Lighthouse Service. 

The radio control collect 
weather information telephoned from in- 
termediate fields along the airways and 
exchange weather information with ter- 
minal landing fields for use of the air- 
plane pilot before starting his flight 
After the departure of the plane and 
while in flight, the control station will 
keep the pilot advised of any change in 
weather conditions or landing conditions 
at the terminal fields along the airway. 
The radio and marker beacon will pro- 
vide radio direction for navigating the 
airplane. 

The Airways Division now maintains 
approximately 20 radio stations on the 
Transcontinental Airway, giving twenty- 
four-hour daily service. These stations 
are gathering points for weather informa- 
tion, telephoned in by weather reporters 
from critical points and intermediate 
landing fields. The 150 weather report- 
ing stations, along the 5,500 miles of 


stations 
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a And Save Over $1500! 


having 


-thirds 
F you buy a commercial-production light airplane today, you'll 4 
section I pay well over $2,500 for it. You can build a Guardian—this fast, Easy to Build! 


“= Build Yourself a Lightplane 


both handy, practical ship designed by famous aeronautical engineers sin dail ile dine diate te > 
e c "7 - » ° etais oO e uardian ave een sim- 
engine —for $275 to $325, exclusive of motor. Total cost, motor and all, will plified, making it easy for the amateur builder, 
» drae show you a saving of over $1500. yet insuring a high factor of safety. 
Bi Sieg . . : Instead of Ided t the fuselage, 
he in- The Guardian Lightplane has been developed by an American clagle Siting ts aed saints » R. aaa tie 
iormal Aeronautical Engineer from one of the most famous and successful longerons, Steel tube struts and braces are 
ion of lightplanes in Europe. This famous engineer was for four years flattened at the ends and bolted to this fitting. 
tr: with one of the largest factories in America. He has a record of 
Parag eight years’ designing, building, and flying success behind that! He 


has taken a successful European lightplane and developed it for 
American needs. 

The Guardian is rugged, powerful, safe. Its design is simplified. 
It has a safety factor of 8! It is the simplest and lowest-powered 
practical airplane in America. 





Note the simple method of hinging the ele- 
vators. The front elevator beam is a steel 


LS W ki D tube. Simple metal straps slip around this 
or ing rawings, only s5 on the ends bolted to the rear stabili- 











Com- It has been especially designed so it can be built by any mechan- 
acted ically inclined young man who will follow the instructions and plans 
ment furnished. 
_ on Think of building an airplane yourself—from easy-to-understand 
this plans prepared by a graduate aeronautical engineer with 12 years’ 
vhere experience! Think of equipping this with a low powered engine and 
talla- flying it yourself! Think of an airplane strong enough for stunting, 
«ttn with a ceiling of over 10,000 feet, a speed of over 80 miles an hour— 
t] that you can build yourself for only a few hundred dollars! r - 
1¢@ The main wing beams are of box-type, made 
of two small beams of spruce covered with 
plywood as shown below. This type is simple 
ollect ° ° H . ° and widely used. 
. 7. Build Now for Spring Flying Specifications: 
it = 
ir , Send $5.00 TODAY for a complete set of working Span: 30 feet. 
} and drawings showing all details and dimensions of this Length: 20 feet. 
ter practical, safe, speedy lightplane, with full instructions Weicht : 400 
for building it, a list of kinds and types of motors e1g empty: 
} All recommended, complete price list of all parts needed, pounds. 
light and suggestions for obtaining flying time for a com- Top Speed: 85 m.p.-h. 
al mercial or transport license Landing Speed: 32 
« 4 . . c 
- You can build it in a few weeks at home with sim- m.p-h. 
will ple tools. The Guardian has a modern steel tube fuse- Capacity: Pilot and 
am ie lage and simple, strong fittings especially designed passenger 
© in for the amateur builder. You can build a Guardian T pase . 
tions complete, and get in enough flying time for a license, ype: Low-wing 
ron for a fraction of the cost of attending a flying school! monoplane. These and other construction details are 
val Send $5.00 now for a complete set of plans and all Power: As sing] e clearly shown in the set of large working 
pro- particulars, and get started before your friends beat t 25h . drawings sold for $5.00. Building instructions 
4 you to it. Satisfaction guaranteed, or money refunded. seater, *P.; as are sent with the plans. The design and all 
th two seater, 35-40 construction features have been approved by 
.D. two nationally-known aeronautical engineers. 
Send Your Order Today! ns 
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lighted airways, will probably be fur- 
nished with meteorological instruments 
by the Weather Bureau for reporting 
weather data according to a uniform 
system. These reports are turned over 
to the local Weather Bureau meteorolo- 
gists stationed at airports and terminal 
fields for analysis, interpretation, and 
preparation of local forecasts using 
Weather Bureau data from its primary 
net and upper air-reporting stations 
Forecasts prepared by the Weather 
Bureau are transmitted by radio con- 
trol stations to other terminals along the 
airways for the information of pilots be- 
fore taking off. The radio stations 
transmit other vital information, such as 
time of departures and arrivals, name 
and number of pilot and plane, weight 
of cargo, number and destinations of pas- 
sengers, pouches and destination of mail, 
which is necessary for safety and proper 
dispatch over the airways. 

The control stations now planned will 
further provide for safety of flight by 
broadcasting at frequent and definite 
periods by radiotelephone, on 850 to 950 
meters, changes in weather conditions 
along the airways which occur when the 
plane is in flight, together with instruc- 
tions to the pilot, should landing condi- 
tions at the scheduled terminal airport 
become hazardous, giving information 
where to land, together with the landing 
conditions, elevation of the landing field, 
and barometric pressure ior correction 
of the altimeter aboard the airplane, the 
ceiling height at the field, wind velocity 
and direction, as well as information con- 
cerning the arrangements made by the 
transport company for transportation of 
passengers, mail, and express from th 
designated terminal, and what arrange- 
ments the company has made for a relief 
airplane to continue the flight. 

Radiotelephone communications to th 
airplane are expected to decrease appre- 
ciably accidents and provide for reliabil- 
ity of schedules with greater comfort 
to air travellers, and may be considered 
one of the greatest needs of air trans- 
portation today. This service requires 
that the airplane be fitted with a light 
weight airplane receiver, which has al- 
ready been designed by the Bureau of 
Standards. It is not required that air- 
planes be equipped with radio trans- 
mitters to take full advantage of the 
service offered, and, therefore, by this 
system it is possible for small airplanes 
to take advantage of these safety aids 
without incurring great expense. For ex- 
ample, radio visual indicators have been 
devised for airplane instrument boards. 

The purchase of radio beacon trans- 
mitters and marker beacon equipment is 
the beginning of the service contem- 
plated by the Air Commerce Act to pro- 
vide for radio navigation. The radio 
beacon utilizes the equi-signal interlock- 
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ing system in which signals are trans- 
mitted from crossed loops so arranged 
that the pilot receives the code letter 
“A” when to the right of the course, code 
letter ‘““N” when to the left of the course, 
and code letter ‘““T” when on the course. 
This type of radio range beacon must 
necessarily cover straight sections of air- 
ways in order that the radio channel will 
coincide with the lighted airway. 

The marker beacons will be placed at 
intermediate fields to identify their loca- 
tion for emergency landings. The marker 
beacons may also be placed at short in- 
tervals along crooked sections of airways 
so as to form a radio-marked channel to 
the terminal fields, each marker beacon 
serving as a landmark enabling the pilot 
to proceed from one to another over 
known terrain. The same receiving ap- 
aratus installed for voice reception can 
ve used for reception of the beacon and 
marker signals. The signals are trans- 
mitted on 950 to 1050 meter wave 
lengths. The Radio Corporation of 
America has developed a line of receiv- 
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We ask our readers to please 
remember that in a few 
months this magazine will be 
known as Aeronautics—and 
the name Popular Aviation 
will not appear. If your reg- 
ular newsdealer does not car- 
ry it, you will confer a favor 
on us if you will advise us of 
that fact. 





apparatus for this service and es- 
ecial attention has been given to 
and microphonic 
disturbances existing on airplanes which 
have been a retarding factor in the ap- 


plication of radio to air transport. 


vibration, noise level 


The research work covers special head 
telephones designed to exclude airplane 
noises and thereby eliminate airplane 
deafness, yet not sacrificing the constant 
knowledge of the operation of the en- 
gines, which is accomplished by install- 
ing a microphone on the fire wall, per- 
mitting the pilot to concentrate his hear- 
ing on the operation of the engines at 

| by throwing a switch. The design 
of more satisfactory antennae is a prob- 
lem now confronting the research en- 
gineer, which 
vertical rod instead of the trailing-wire 


includes the use of a 


antenna. 

It is of importance for proper radio 
reception, that all airplanes be bonded 
in the course of construction so as to 
cround all members. This is compara- 
tively inexpensive if done while the plane 
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is being built, but most difficult and very 
expensive on the older type of airplanes. 
The time has arrived when all airplanes 
should be built so as to take advantage 
of the radio service to be offered over 
National Airways for safety of flight. 
The ignition system should be shielded 
and special ignition wires used to pre- 
vent noises in the receiving apparatus. 
The Bureau of Aeronautics of the Navy 
Department, in cooperation with a com- 
mercial company, has designed a spark 
plug which suppresses ignition interfer- 
ence with radio reception. 

For blind flying through fog or thick 
weather the experienced pilot must have 
a properly balanced airplane that per- 
forms true to form, and he should know 
with certainty that his gasoline supply 
will carry him to a field that is clear 
of fog for landing. Landing in fog with 
safety is not yet an accomplishment. 
A reliable radiotelephone communication 
service is essential for safe blind flying 
in order that the pilot may be kept in- 
formed of changing weather conditions 
and landing conditions. He should be 
given definite information that the land- 
ing field for which he is bound is clear. 
Bumpy air makes blind flying extremely 
hazardous; and forming of ice on the 
airplane wings, which occurs when flying 
through clouds or fog at temperatures 
below freezing, makes it impossible as a 
forced landing, under this condition, is 
inevitable. The National Advisory Com- 
mittee for Aeronautics has recommended 
the use of thermometers on airplanes to 
solve ice-formation problems. 

Visual indicator instruments showing 
the position of the airplane with respect 
to radio beacons have been developed by 
the Radio Laboratory of the Bureau of 
Standards. Of this type, the reed in- 
dicator appears at this time to be the 
most practicable. The radio transmitters 
send out signals of definite pitch con- 
trolled by tuning forks which are tuned 
to actuate the reeds of the visual in- 
dicator. Instead of receiving an “A” sig- 
nal when to the right of the course, the 
left reed vibrates, and when to the left 
of the course the right reed indicator 
vibrates, and when on the course both 
reeds are vibrated to the same extent. 
There are some advantages in this sys- 
tem, but the one disadvantage is duplica- 
tion of apparatus required for the radio 
telephone communication and increased 
weight. The radio transmitters now 
being purchased by the Department of 
Commerce can be converted to transmit 
signals for visual indicators by the ad- 
dition of a panel having the tuning fork 
control. The weather reporting stations, 
the radiobeacon service, and the instru- 
ments on the airplane are intended to 
operate in concerted action as a means 
of defeating fog, the terrors of night fly- 
ing, and the hazards of storms. 
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ears Ago 


Man first flew. Today fly- 
ing is commonplace—a part 
of the general scheme of things. | 


LEARN TO FLY 


The place to learn to swim is in the 
water. The place to learn to fly is where 
Aviation is the “thickest.’”” Wichita is that 
place beyond a shadow of doubt. Wichita, the 
city that is recognized as the Air Capital, build- 
ing 60% of all the Nation’s aircraft. What Detroit 
is to the automobile, Wichita is to the airplane. Also, 
Wichita has produced a large share of famous airmen. 














































The Braley School of Flying is one of the pioneer schools in Avi- 
ation and the first established in Wichita. The Braley School has 
been in contact and cooperating with the men who have made Wichita 
the “Air Capital.”’ It is today a $250,000 corporation; the largest and 
best equipped flying school in the entire Southwest. It numbers among its 
instructors some of the country’s foremost transport pilots; Its equipment, 
all safe, new ships; Its course of training, the best obtainable. Write us—We 
will be glad to tell you how we train men for successful careers in Aviation. 
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FLYING 


Braley School of Flying, 
Dept. A, York Rite Building, 
Wichita, Kansas. 
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The (‘areer of Matilde Moisant 


As Told by Richmond Pease, Her Manager, to John F. Talbot 


HAD been in the theatrical line for 

a number of years in a managerial 

capacity, thereby attaining a fair 
share of celebrity, when the offer came 
to me about seventeen years ago to take 
the management of a company to go 
through the country giving airplane fly- 
ing exhibitions. 

A form of amusement that then drew 
marveling multitudes into the fields; an 
affair of thrills, of breath taking ven- 
tures, of dangers immeasurable as 
thought of then, would today be too 
familiar to attract paying visitors. The 
lonely element that up to the beginning 
of this century belonged to the winged 
and feathered creation has since become 
so completely a part of man’s dominion 
that the operation of flying machines is 
no longer a subject of curiosity and 
wonder. 

I found by this experience that an 
aviation manager’s life is not entirely a 
happy one. Putting on a horserace is not 
in it with an aviation meet. Dealing 
with very expensive and fragile machines, 
liable at any moment to lie in fragments 
on the field and representing hundreds, 
perhaps thousands of dollars of uninsur- 
able loss; dickering with managers of 
fairs and parks, with chambers of com- 
merce, with boards of trade, and with 
mayors and chiefs of police for guar- 
antees or privileges without which finan- 
cial success for such open and above- 
board displays as ours would have been 
impossible; facing crowds on exhibition 
grounds and enduring calmly their im- 
patient gibes when weather conditions 
made flying too risky for even the most 
daring to attempt; these were among 
the problems a manager had to solve in 
the early days. The few months I spent 
in this work I regard as one of the most 
colorful passages in a life well filled with 
exciting episodes. 

In the year 1911 there existed in New 
York an incorporated company, The 
Moisant International Aviators, A. J. 
Moisant, President, A. E. Wupperman, 
Secretary. Its purpose was the building 
of flying machines and the staging of 
aviation exhibitions. This company was 
then maintaining the largest and most 
complete college of aviation in the world, 
which was also the only fully equipped 
and permanently located school of fly- 
ing in America. 

Located on Long Island just out of 
New York, the school occupied a ten 
thousand acre tract, with great cement 
hangars and grand stand; also a large 
factory for constructing monoplanes was 





located near. I was employed as super- 
intendent in this factory, building mono- 
planes of the Bleriot type equipped with 
Gnome motors. 

When the time came to send out an 
exhibition company its members were 
chosen from graduates of the school. 
Among these were Miss Matilde Moi- 
Miss Harriet Quimby, Harold 
Kantner, Jesse Selegman, the Mexican, 
Francisco Alvarez, and Andre Houpert, 
the latter a member of the French Aero 


sant, 


Miss Matilde Moisant in flying 


costume. 





and head instructor in the Moi- 
it school. It was Houpert ’s first tour 
in America. He was the winner of over 
two hundred prizes taken at aero meets 
in France; a man of splendid physique, 
and wonderfully skilful in his profession. 
Under his tuition Miss Moisant had 
learned and he named her the most apt 
of all his pupils. 

Two separate exhibition parties started 
out at first. One under my charge with 
Kantner as aviator, went south and ex- 
hibited at Jacksonville and Tampa, 
Florida, and Montgomery and other 
cities in Alabama. The other division, 
comprising the two ladies and Houpert, 
Selegman and Alvarez, was sent to cover 
The Antilles, Central America and 
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Mexico. They met with but indifferent 
success and considerable trouble all 
through the Latin-American countries, 
especially in Mexico, whefe they encoun- 
tered real danger from th¢ revolutionists 
The Mexican revolutioh involved one 
great adventure that can be deemed of 
historic importance, as the first recog- 
nition of the airplane’s adaptability for 
war service. Certain of the Mexican 
outlaws made overtures to secure the 
Moisant equipment and the services of 
the men to drop explosive bombs upon 
the Federal forces. The reply of Miss 
Moisant and her companions was that 
they were not in Mexico for that pur- 
pose; that war was not their trade. The 
insurgent forces began closing in on them 
in a hostile manner at Torreon, having 
burned bridges and rendered the rail- 
road impassable for sixty miles outside 
that city besides instigating the burning 
of the Moisant grand stand at the avia- 
tion field. The issue was joined at once 
It was a clear case of science versus 
lorce. 

The Moisant party held a hurried con- 
sultation and in the early dawn started 
their monoplanes and winged their way 
out of the beleagured city of Torreon to 
the railway sixty miles away, where they 
found facilities to enable them to safely 
continue their journey to the United 
Not long after this the Moisant 
company sold five monoplanes to the 
Mexican government. The foiling of 
their plans rankled for some time in the 
minds of the rebels. Threats were made 
that Miss Moisant would be kidnapped 
for ransom. Mutterings of that kind 
even came to me when we were travel- 


States. 


ing through Texas. 

Instructions reached me when this 
party came out of Mexico to join it with 
mine in New Orleans and conduct the 
combined troupe in a tour through this 
country. It was at the New Orleans 
meeting that I first met Matilde Moi- 
sant. I saw in her a most charming and 
unaffected young lady, full of enthusi- 
astic devotion to her hazardous profes- 
sion. There was poetic significance in 
her presence and intention to fly at the 
Crescent City just fifteen months after 
her brother, the famous Johnny Moisant, 
hero of the Paris to London flight, had 
fallen to his death on the same field 
she was to fly over. 

The loving cup that had been made 
ready by the Latin-American club of 
New Orleans to present to him was 
awarded to her. The solemnly impres- 
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= WINNER OF INTERNATIONAL 
< LIGHT AIRPLANE MEET 


the nee a The Aeromarine Klemm—AKL25 plane, 
S Ol known in Europe as the Klemm monoplane, 
= was adjudged the most efficient general- 
purpose airplane of its type, in the recent 
International Light Airplane Meet held at 
Orly Aerodrome, Paris. Of the numerous 
light planes entered in the meet, only seven 
survived the rigid tests. 














The efficiency of the competing planes was 4KL25 LAND TYPE 
determined by multiplying the useful load 

la carried by the speed in miles-per-hour, over 

_ a hundred and ninety-five mile course, and 

— dividing the result by the total fuel con- 

sumption in pounds. 


side AKL25 WATER TYPE 


rted The trials which gave the AKL25 the highest 
ty total number of points scored by any plane, 
I - were based not alone on efficiency of opera- 
tion, but included the consideration of such 
qualities as comfort — protection against 
turning over—time required to start engine 
—dual control—anti-fire protection—speed 
f of dismantling and assembling plane—take 
the off from muddy field and climb. 
or The result of this contest singularizes the 
‘ad Aeromarine Klemm—AKL25 —as the in- 
ternational winner—the proven light plane 
for pleasure and profit — particularly 
his adaptable for owner-pilot operation and 
Ith flying instruction. 
For the complete story of the AKL25—the 
wonder-plane of two continents, write the 
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Andre Houpert, Matilde Moisant, 
and Richmond Pease before the 
crash at Shreveport. 





sive presentation ceremony took place at 
the St. Charles hotel, in the apartment 
of the Moisant sisters. General Fran- 
cisco Altshul, who was to have delivered 
the trophy to the brother, gave it to the 
sister in the course of a speech which 
reflected the sentiment of the Latin- 
Americans who knew Johnny Moisant 
and loved him. The cup is one of the 
most magnificent ever designed by New 
Orleans silversmiths. It is sixteen inches 
from base to brim and bears an inscrip- 
tion to the fearless sky man dated Janu- 
ary Ist, 1911. 

“We cannot say just how much we ap- 
preciate this loving cup,” said Miss 
Matilde. “We are unable to find suit- 
able words to thank our people here for 
this lovely gift, but it will always be near 
and dear to us. There will ever live in 
our hearts love for the givers. This cup 
is one of the few mementoes of our 
loved and lost brother that remain to 
remind us of him. When our car was 
robbed on the way here from Laredo a 
number of articles that belonged to John 
were taken. That makes this token seem 
more precious.” 

To be ready to make repairs after ac- 
cidents it was necessary to carry with 
us nearly a car load of parts. On the 
way to New Orleans the car was plun- 
dered of nearly all of our materials, caus- 
ing us much delay in our opening. 

On Sunday afternoon, March 12th, 
1912, in New Orleans, Matilde Moisant 
in her Bleriot monoplane thrilled several 
thousand spectators by her spectacular 
flights and daring evolutions in the air. 
She made two flights. In the last one 
she rose about 3,000 feet and a moment 
later was a mere speck in the blue sky as 
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she sailed away toward the place where 
Johnny was buried. In passing over she 
dropped a floral wreath on his grave. 
Returning she came gracefully to earth 
only a few feet from where she started. 

At the close of the meet 
at New Orleans we proceeded to Shreve- 
port to give exhibitions under the aus- 
pices of the Fair Association. It was in 
a pouring rain that we arrived. Ma- 
tilde greeted the friends who sur- 
rounded her with the sprightly remark, 
“They do call us birds, but we're not 
ducks.” Answering some inquiries she 
stated that she obtained her license to 
fly at Mineola after taking 22 lessons. 
She was the second woman in America 
to be licensed, Harriet Quimby having 
preceded her by 13 days. Her license 
number, 44, was up to that time the total 
number issued in America. She is de- 
scribed as a charming little woman, with 
a beautiful olive complexion, and a swift, 
brilliant smile. In a manner devoid of 
any sign of posing she talked of her air 
conquests and adventures interestingly 
and ardently. Her sister Louise, also a 


successful 
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handsome woman, and her devoted com- 
panion, lived in constant terror while 
Matilde was in the air. She would not 
even look at a flight, so fearful was she 
that she might witness her sister’s death. 

“We have been out at the fair grounds 
to brush the cobwebs off the sky,” said 
big, jolly Brueggerhoff, Secretary of the 
Shreveport fair, breathing a prayer for 
fair weather during Saturday and Sun- 
day, for the aviation meet. The weather 
did clear and exhibitions were given on 
those days. That Sunday afternoon 
thousands of terrified spectators had the 
great thrill of their lives in witnessing 
the narrow escape of Miss Moisant from 
destruction. She had been up about 
3,000 feet in a splendid flight, but in 
swooping down to alight on the race 
track, near an automobile where a few 
of her friends were standing, the plane 
touched the ground at a dangerous angle. 
There was a knoll and small embank- 
ment where it struck. This caused one 
wheel to strike with extra force; the 
other wheel if it hit at all struck lightly. 
The machine bounded diagonally thirty 
feet in the air. The motor had been cut 
off and the plane instead of rebound- 
ing evenly, tipped and then turned com- 
pletely upside down. 

The occupant, jolted from her seat by 
the first shock, managed to keep her bal- 
ance until near the ground, when she fell, 
landing on her hands and knees. A 
second later the great fabric fell on top 
of her, completely hiding her from the 
horrified witnesses. The right wing and 
propeller were broken and also the right 
landing wheel. Had it not been for the 
iron wing supports that stuck in the 
ground and held up the heavy parts, the 
girl must have been crushed to death. 
As it was she wriggled from under the 
wreck unhurt save for a scratched and 





An admission fee was charged for 
entrance to the big circus tent 
which served the Moisant troupe 
as a hangar. 
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blackened eye where her goggles had 
pressed against it. 

She sprang lightly to her feet laugh- 
ing, and evading the help of those who 
rushed to her aid, hurried to where 
Louise sat to prove her safety. A few 
minutes after the accident she merrily 
approached Houpert saying, “I'll make 
another flight this afternoon, professor, 
if you'll lend me your plane.” At a sign 
of dissent from me he shook his head 
in refusal. “And just think,” she sighed, 
as she regretfully watched the removal 
of the wrecked monoplane, “I wore a 
green suit this afternoon in honor of St. 
Patrick’s Day.” The scene ended in a 
rush of souvenir snatchers seeking splin- 
ters from the shattered propeller. 

The next place after Shreveport was 
Dallas, Texas. The engagement was 
under the auspices of the Dallas Park 
Board, Eugene L. Pike, Chairman. 
Other official sponsors were Mayor W. 
H. Holland, Messrs. Kiest, Dealy and 
Anderson, of the three Dallas news- 
papers, C. E. Linz, President of the 
telephone company, and W. G. Crush, ot 
the combined railway service. The avia- 
tors named were Matilde Moisant, 
Andre Houpert, Harold Kantner and F. 
Alvarez; Richmond Pease was the man- 
ager. On the handsome souvenir pro- 
gram the cover showed the smiling face 
of Miss Moisant, who was mentioned as 
the first woman in America to operate 
an airplane. 

Intense public interest was shown in 
her first flight on the first day of the 
meet. As her plane rushed across the 
field and rose smoothly into the air a 
hush fell upon the crowd, but when she 
rounded the turn and headed north the 
spectators cheered mightily. She flew 
around at a height of about 3,000 feet 
a goodly length of time, and glided down 
gracefully to the landing place to re- 
ceive the hearty plaudits of the assembly. 
In reply to questioners she answered, 
“No, I was not afraid; when I am I'll 


quit flying. Mr. Houpert told me he 
thought it was too windy, but I didn’t 
want to disappoint the people. To- 
morrow I think I can go higher than I 
did today.” 

On March 23rd, 1912, she sailed into 
the clouds above Dallas in the initial 
flight of the international meet, attaining 
distinction as the first woman aviator to 
fly in Texas. Mr. Pike said, “Never have 
I seen a prettier flight, and I have seen 
a lot of them.” Speaking of the disap- 
pointment shown by the crowd early in 
the afternoon owing to the flyers’ delay 
in going up, Matilde smilingly said, 
“Flying is not like taking a walk; we 
have to take notice of the weather.” Un- 
fortunately the remainder of the meet 
was broken up by rain and soggy ground. 
No person was more disappointed there- 
by than Miss Moisant. 

In that idle time waiting for good 
weather I learned from her many de- 
tails of her adventurous career. “I do 
not believe in stunts in the air,” she told 
me. “There is no sense in dips and 
dives when a person must know that the 
time must come when a crash must end 
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it all. I think I first became interested 
in flying the day my brother came from 
France bringing his monoplane. I be- 
came very enthusiastic, but after his 
death I grew to hate the word aviation. 
When the school opened the old [ove 
came back, and it was a race between 
Miss Quimby and myself. 

“At the international meet at Nas- 
sau, L. I., in a contest with the well 
known French aviatrix Mlle. du Trieu, 
I was awarded the trophy for the world’s 
altitude for women, 3,000 feet. Since 
then I’ve really been 10,000 feet up. It 
was in Mexico, where I rose 2,000 feet 
above the President's palace; and Mexico 
City is 7,500 feet above the sea level. 
It was my hardest climb, as I found the 
air very thin up there.” 

She learned to fly in three beloved and 
nick-named machines—‘“The Goat,” 
“Guinieveve,” and “Detroit.” She is one 
of the few American women who hold 
the distinction of originating a fashion. 
She designed her own aviation costumes, 
for there were no models for feminine 
wear in the new profession. Her costume 
consisted of knickerbockers in one 
piece, with severely plain shirt-waist, 
high laced boots, gauntlets, a cap to 
cover her curls and nape of neck; and 
goggles. She had three suits; one dark 
green corduroy, one maroon, and a third 
of the color of the fatigue uniform of the 
army. “Ciel blue and rose tints that 
women dote upon are left for me only 
in the shimmer of the sunset when my 
plane sinks to earth on a lonely field 
some day at sundown,” she said once. “I 
believe in 13 most seriously; I was born 
September 13; took my first flying les- 
son July 13; got my pilot’s license on 





Pease and Houpert with the wreck 
of Miss Moisant’s plane at Shreve- 
port. 
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Luck or Good Training ? 


\ young man goes through the routine of his primary make a flyer. A real pilot needs thorough training in every 


training. With his instructor he banks and turns, he ranch of aeronautics. He m 
climbs and dives. He makes landings and take-ofts 
ind learns the “feel of the plane.” 


ust know aerodynamics to know 


why his plane obeys different controls and to know how his 
plane reacts under different conditions, 


He must know of the stresses imposed on his plane in dif- 


Finally after permission from his instructor he is ready to ferent maneuvers—he must know plane mechanics and the 


solo. As he nervously steps into the cockpit calling “Contact” construction and design of h 
what do you think will help him most? Luck? He needs a 
far safer assurance than that. tokmu perien 

: ; . x ing experience. 
Suppose luck guides him through his first solo. After that, Aeronautics is a sci- 
will it keep guiding him? ence now and must be 
Just a few hours training in a privately owned plane will not taught as such. 


is plane. 


He has to have a thorough aeronautical training back of his 
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In addition to offering you thorough training in nautical industry. It trains them thoroughly for 
one of the finest flying courses in America, Mar- the big things ahead. 

s r School offers ve ac ic . 

hall Flying School offers you a complete technical 1 you are interested in securing complete, vet inex- 


, } 
training in every branch of aeronautics. pensive training to fit yourself for success, write 


Construction, repair and maintenance of all types for our new free catalog which will show you the 
of aircraft; aerodynamics, avigation, meteorology, big things ahead of you. 

theory of flight—instruction indispensable in the F 

naking of a successful pilot. Act N ow! “a 
The College of the Air makes a real honest effort C 
to train young men for successful work in the aero 

















Monoplane Instruction at No 
Increase in Tuition 


Flying instruction will be available on 
the new highly ethcient all-metal struc 
tured monoplane recently designed by 
Walter H. Barling, internationally fa- 
mous aeronautical engineer. 


This monoplane is a very recent devel- 
opment and the design and construction 
is founded on newer and sounder aero- 
dynamic principles. It is ideal for stu- 


dent training. Monoplane instruction will 
be in addition to training on four other 
types of planes—and at no additional 
cost. 





MARSHALL FLYING SCHOOL, INC. 


116 English St. MARSHALL, MISSOURL 


Gentlemen: ; 
Please send me your latest flying school catalog which fully NE: Atv cetedsatauns 
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my birthday, September 13; and weighed 
113 pounds the day I made my first pro- 
fessional ascent in the air. 

“Shall I ever give up flying? Yes, cer- 
tainly, in about two months. It’s ter- 
ribly fascinating, but my sister’—who 
was in the room bending over her em- 
broidery while this conversation was go- 
ing on—‘“becomes almost a physical 
wreck every time I go up. Then I shall 
learn to drive an automobile. Queer, isn’t 
it, that I should never have driven a 
motor car on the ground before I tried 
it in the sky? Except for rowing or 
horse-back riding I never attacked ath- 
letics strenuously. It doesn’t take much 
strength for sky motoring—more nerve 
than anything else.” 

In five short months, comprising her 
rapid spectacular career, she gained in- 
ternational fame as an aviatrix. As an 
illustration of this it is worthy of note 
that in every place we exhibited, whether 
for a day or a week the finest automo- 
biles were placed at her disposal by 
dealers anxious to enjoy the prestige af- 
forded thereby. 

The next city on our itinerary 
Tyler, Texas. The meet was under the 
auspices of the Commercial Club, 
mented by the entire force of the city 
and county government. We had a guar- 
antee and it was up to them to protect 
it. The third of April was the opening 
day. Miss Moisant made the 
flight and ran into a novel adventure. 
When sailing at her height, 
about 2,500 feet, she met a flock of wild 
geese flying north on their annual mi- 
gration. When the leader saw the great 
and terrible-looking invader of the sky, 
flying so swiftly and uttering noises he 
had never heard before, he gave a loud 
squawk and turned his flock away to es- 
cape the enemy so utterly beyond his 
ken. The retreat of the flock gave 
vent relief to the other party, as an en- 
counter with the flock, while certainly 
disastrous to the geese, was almost sure 
to be equally so to the attacker. 

Here is a description of the single seater 
monoplane flown by Miss Moisant: 
weight about 1,000 pounds, of which the 
motor acounted for 170; length 28 feet; 
wing spread 32 feet; seven cylinder 
Gnome rotary motor; revolutions 1200 p. 
m.; propeller 8 feet across. The landing 
gear was very frail in comparison with 
those in use now. We had a large tent 
we used for a hangar, to which we 
charged an admission fee. 

For the Tyler meet there were ticket 
boxes at every approach to the flying 
field, and any person found on the field 
without a ticket was treated as a tres- 
passer and liable to pay court costs much 
greater than the price of admission. 
There were officers on foot and horse- 
back to protect the approaches and also 
the machines on the field. Oh, they took 
aviation seriously in those days. Of 
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course the supreme attraction was the 
fair Matilde, who gave successful per- 
formances both days of the meet. 

The time for her final expeditions into 
the sky was drawing near. Yielding to 
the entreaties of Louise and the express 
wishes of her brother, she decided that 
her next exhibition, which had been ar- 
ranged for Wichita Falls, Texas, should 
be her last As 
fate ordained it, this excursion narrowly 
missed being her farewell to the world 
from whose surface often had 
soared lightly and slipped safely back. 

The Moisant company had a standing 
offer of $5,000 to any one of its flyers 
who should wrest from the famous 


venture into cloudland. 


she sO 





Miss Moisant standing beside her 
Moisant-Bleriot monoplane. 





foland Garros, his record of 


Miss Moisant, hold- 


Frenchman, 
the highest altitude. 


ing the prize for the highest altitude for 
women, was anxious to gain the Garros 
trophy, and it was thought she might 

make the effort at Wichita Falls. 
Late in the evening of April 14th, 1912, 
hita Falls, Miss Moisant took off 


at Wi 
‘or her final flight. The engagement had 

For four suc- 
inds prevented 
lay the winds 
continued sweeping great clouds of dust 

ross the ball park, but the crowd pa- 
lingered, hoping the gale would 
vas nearly 


heen most unsatisiactory. 
cessive days the high w 
hts. During the fifth 


tiently 
die down toward night. It 
sunset when Houpert managed to get 


into the air and made a splendid show- 
ing lasting about fifteen minutes, in which 
] scended about 4000 feet and trav- 


eled about fifteen miles. 

Miss Matilde then appeared. It was 
nearly seven o’clock and growing dark 
when she came out in attractive costume 
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and took her seat for what she had an- 
nounced as her last flight. Approaching 
darkness had caused most of the spec- 
tators to leave. The thirty mile gale had 
died down to a gentle breeze, almost a 
calm. Matilde decided to reward the 
patience of those who had waited so long. 
In a sweeping evolution she mounted to 
about 2500 feet, flew around for several 
minutes and finished amid the hearty 
cheers of the people. Enthused with th 
purpose of giving those who had waited 
so long in the wind and dust storm their 
money’s worth; disregarding the pro- 
tests of her sister, her instructor, and her 
manager, she sent her monoplane whirl- 
ing up from the shadows into the sun- 
light, where it flashed silver-bright, soar- 
ing like a bird. In about ten minutes she 
came down, looking for her starting point, 
but coming swiftly from the bright light 
into the gloom she seems to have mis- 
calculated the distance. The plane struck 
the ground with great force and bounded 
high upward. had 
rushed forward expecting the craft to re- 
main on the ground. To 
down among them she st 
but it failed to carry the machine 
vard. Shooting forward about a hundred 
feet it struck heavily and again bounding 
up, pitched forward, the propeller blades 
splintering as they struck the earth. One 
piece tore a hole in the tank 
and the liquid burst into fl 
instantly. 


Several spectators 


avoid crashing 
irted the motor, 
up- 


gasoline 
imes that cov- 
ered the machine almost 

The girl had attempted to jump before 
the crash, but her feet caught and held 
her. Spectators shuddered and turned 
away from the awful tragedy that looked 
inevitable. Luckily, owing to our precau- 
tion of keeping close watch over her 
landings, I was near and so was Houpert 
and an elevator boy the hotel, 
named Roy Condon. Just as the flames 
reached her Houpert seized her and 
dragged her out. The three of us worked 
swiftly. I pressed her face down into the 
sand so her features should not be marred 
the others 


from 


from her burning clothing; 
beat the fire with their 
she was saved. Her leggings 
scorched and her curls where they peeped 
from beneath her cap, were singed. No 
other harm was done. The machine, the 
same one with which she had had her 
mishap at Shreveport, was total loss 
An instant’s delay on the part of her 
fatal to the 


hands and 
were 


out 


rescuers would have been 
daring young woman, 

The following day Miss Matilde and 
her sister, in obedience to a telegram from 
A. J. Moisant, left for California. Never 
again was she to tempt fate in the upper 
air. It was said that she was almost 
lured from that promise by the fame Miss 
Quimby, her only rival, gained by flying 
over the English Channel. She wanted 
to do something equally sensational, but 
friends argued her out of the notion, and 

(Continued on page 93) 
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: Look tothe Sky 
: ~ for Your Future 


ted Here is an outline of the copyrighted RANKIN 
om SYSTEM OF FLYING INSTRUCTION, the 


.e1 most complete course in airmanship ever developed. 
rl- This is the famous system that is turning out 
— more aviators than any other. It is the result of 
he many years’ careful preparation. 


GROUND SCHOOL 


60 Lessons—114 Hours Lecture and Laboratory 


Aviation History Structures 
8 Contair brief resume of the developments of Nomenclature of parts of plane; Types of fuse- 
| Aviat from its inception up to the first Gor- lage, alignment, name of parts, method of mak- 
o don Bennett Trophy Race ing joints; Wings, kind and method of bracing 
Ps , Controls and stabilizing surfaces; Material and 
Theory of Flight where used; Strength and heat treatment of 
¢ 1 steels; Protection of Various surfaces’ from 


Thea lift or i e rs Co ) 7 
rhe 1 airplane wings; ntrol prin weather; Field and shop repair. 


iple Stability; Performance. 
0 Business Administration ! Rigging 
Advertising; Sales; Operation; Accounting; Fi- Field and shop method of assembly and riggir 
A nan plane. 


Air C 1erce Law he 

Air Commer : ' , — Rul Navigation 

4 mmerce tegqulations; Air raffic tules, : : . 

+ - ted = : Confined entirely to dead-reckoning work; In- 
x biiU struments used, principle on which each work 

| ion 








: Compasses, kinds of; Compass error, correct 
Acrology for Effects of winds; M oa in@ charts; Plot- 
Excellent and well illustrated course covering: tinge. 
Tem pe ture Pressure; Clouds; Storms; Local 
ld leteorology; Winds; Weather Maps. Cross Country Flying 
2 | Aviation Engines Helpful hints on extended flights; Fog, rain and 
snow; Picking emergency fields; Tying down the 
Brief ory of internal combustion engines; plane; Protecting same from stock 
Elemet I principles of engines, two and four- 
roke ¢ le; Carburetion, ignition; Type of En- Engine Laboratory 
Cr ‘ Method of disassembly, inspection and ° a : 
1 Vv I Timing and clearance Data on all Actu il W ork on disassembly inspection and over- 
; engine ised in commercial aviation; Inspection haul of all types of modern motors, 
| while ir ervice; Fuels and lubricating oils. 3 , 
‘ =e Rigging Laboratory 
CS Structures and Rigging Practical work on assembly and rigging new 
1d, Treated as two separate subjects— planes; Repair to damaged aircraft, 


d FLYING COURSE 
7 40 Lessons, 15 Minutes Each 








Starting ar rplane engine. Take-offs and landings with Simulated forced landings in 
rs Us ‘ aeons side slips. strange fields, 
Flying st ht and level Take-offs and landings with Simulated forced landing on the 
lying aap head wind. take-off 
Turns, 90. 180 and 360-degree. Take-offs and landings in Simulated dead motor landings to 
Approaches cross winds, a mark 
( Glides Take-offs and landings with no Vertical banl with complete 360 
degree turns. 
| Stalls wind. 
I i Tail Immelman turns 
z<andings 1il-spins purposely. 
Lar ‘ ” I rm 3 Wing-overs and split turns, 
Pake-otls Tail-spins accidentally Resrel ratte. 
Ings Simulated forced landings Loops 
4 idditional two hours can be had on cross-country to the student’s advantage 
¢¢fensccnscescusecccccssccsees secese ee 





F TO FLY I N G S ce H{ O O LS Rankin System, Inc., 


809 Bedell Bldg., Portland, Oregon, 

Avail yourself of the opportunity to teach the Tell me how to Learn to Fly the Rankin Way in my own locality. 
best pilots’ — known. Obtain the services of PEE Sse cudidn' ten deauesesewe PR a idinsrercanceseuneaen 
| the highly trained Rankin business and sales 
t | forces backed by intensive national advertising BE: NbtRaGdrdSOs ee aawaees BES Kk vedvccnvssaseensuseven 
S campaigns. Enjoy greatly increased enrollments 














. | without adding to your present staff or equip- re re ee rr er 
es ee sn cs ss waduewdinntedausakuadeewiadbedeweuweseebeucns 
tory. Write now to the Rankin System, Inc., 809 
Bedell Bldg., Portland, Ore., or 151 Fifth Ave., I ee ee ee ee ee eT ee er re 
| New York City, for complete details. oe aa a cal a as ee cass ear aves batted enene a’ 
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Lighting as an -Aid to Safet 


IGHT flying is essential for suc- 
N cessful air transportation opera- 

tions in the United States as the 
basic source of revenue is the transpor- 
tation of air mail and express. The Civil 
Airways are established under present 
policies to serve the requirements of the 
air mail routes and schedules. The eco- 
nomics of present air transportation re- 
quires the gathering of mail at the clos 
of the business day and transporting it 
to remote destinations for early delivery 
on the next or successive business day. 
Airway lights have been installed on 
more than 7,500 miles of airways and 
4,000 additional miles are being lighted 
during the fiscal year ending June 30, 
1929. The present program includes the 
completion of the Transcontinental light- 
ing system from Salt Lake City to San 
Francisco. Upon the completion of the 
lighting a double mail schedule will b 
established. Mail collected at the clos 
of the business day on the Pacific Coast 
will be delivered on the Atlantic Seaboard 
in the first mail delivery on the second 
day after posting, the mail having trav- 
eled two nights and one day on its jour- 
ney from coast to coast. Close connec- 
tions with feeder routes will make this 
service available to 69,000,000 people 
through 109 air mail stops at commercial 
centers. This fast transportation system 
will be an important factor in the ex- 
change of ideas, enlargement of the scop: 
of business activity, and creation of a 
better understanding of our national 
problems. 

Night flying, although it has been car- 
ried on successfully by air transport com- 
panies, is more hazardous than day fly- 
ing. This is due to poor visibility, im- 
perfect observation of weather conditions 
by the pilot and difficulty with which 
the extent and severity of storms may be 
determined, and the prevalence and rapid 
formation of fog and change of weather 
conditions at night. To reduce these haz- 
ards, the Air Commerce Act authorized 


the establishment of airways equipped 


with air navigation facilities. The air- 
ways are selected to follow the route 
offering the best flying conditions between 
the designated airports and are provided 
with intermediate landing fields approxi- 
mately 30 miles apart to provide safe 
landing places under conditions of stress 
of weather or mechanical troubles. One 
company flying 1,500,000 miles had 420 
forced landings due to adverse weather 
and 55 due to mechanical and other dif- 
ficulties. A forced landing due to im- 


By F. C. Hingsburg 


Chief Engineer, Airways Division, 
U. 8. Department of Commerce. 


possible flying weather was made for 
every 1,350 miles of flight and a forced 
landing due to mechanical or other rea- 
sons for every 27,000 miles of flight. The 
ir navigation facilities consist of route 
markers and landing field markers for 
day flying, an airway lighting system for 
night flying, a weather reporting and 
forecast system under the Weather Bur- 

communications system for the ex- 


change of weather and other information 
over the airway, radio direction for the 
guidance of airplanes over the lighted 
airway and radio telephone communica- 
tions to aircraft in flight. A high per- 








Fig. 1. Observations of the visi- 
bility of lights along the coast of 
the Baltic Sea. 


PERCENTAGE OF VISIBILITY OF LIGHTS 





OBSERVED ON BALTIC SEA COAST 
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=~ November 10, 1928. — 
— Mr. Walter H. Beech, Pres., 

Travel Air Manufacturing Co., 

Wichita, Kansas. 


Dear Mr. Beech: 


The splendid day to day performance of the Travel Air biplanes 
in Parks Air College, as revealed in a recent recapitulation of our flying 
log, may be of interest to you and I give you herewith some of the high 
lights of the record supporting a conclusion to which I have long since 
arrived. Namely, that Travel Air makes the finest, safest and sturdiest 
commercial airplane now in production anywhere. 


Since we began operations on March 21 at the Parks Airport, in 
the St. Louis Metropolitan District just south of East St. Louis, we have 
purchased 39 ships from your Company. Some of them we have used in our 
training program and others we have solid. At the outset we used four 
ships in our flying school, today as I write this letter there are 19 of 
your OX-5 jobs on the line and in the air. It goes without saying that 
these ships and the others we have used have taken a terrific amount of 
rough handling at the hands of our students, particularly in the early 
stages of their training. Since the early part of the past summer we 
have at all times had more than 200 men in our flying classes = today for 
instance, we have 229 so that you can understand that the ships are kept 
in the air-during all the daylight hours. In addition, some of them have. 
been used for night flying since the installation of our flood lights. 


I find on going over our log that from March 21 to October 30 
our ships flew a total of 6,535 hours. Approximately 48 percent of the 
time was taken up by solo students, yet during that period we have had 
only one crack-up, a minor one in which the repair bill was $650.00, 
That represents our sole crash expense. Our only injury has been a 
fractured finger suffered in starting an engine. 


During that period there has not been a single-structural fail- 
ure. Undercarriages, which come in for a major share of beating on train- 
ing work, have stood up perfectly. During our most active month, July, 
we piled up the total of 1,351 airplane hours flying time without 4 single 
forced landing. Since we began our operations forced landings from all 
causes totaled only 21, or less than 1 to every 300 hours. It is inter- 
esting to note that we did not come upon Travel Air by chance. We have 
tried other ships and found them wanting. All in all we find that Travel 
Air is not. only the sturdiest ship we can find but the most maneuveraole, 
the safest and the one most suited for all around training work, not only 
for airdrome flying but for the cross country travel with which our students 
are graduated, 

Yours very truly, 


CL. X23 INC. 


0.L.Parks-GB Vice President. 




















THE STORY OF TRAVEL AIR ON REQUEST 


TRAVEL AIR MANUFACTURING CO. 


©Ohe Standard of Aircraft Comparison 
WICHITA, KANSAS 
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centage of night flying efficiency coupled 
with safety will require the combined 
use of all these facilities, properly co- 
ordinated. 

The establishment of a lighting system 
for clear weather visibility is compara- 
tively simple. Under such conditions the 
patterns of city lights and stray lights are 
beacons of the first magnitude, but under 
adverse weather conditions the stray 
lights lose their characteristics and be- 
come confusing, competitive lights. The 
airway lighting system should be designed 
for poor visibility flying. The beacon 
light should have an optical design that 
utilizes the greatest percentage of light 
flux from the light source, concentrating 
the light into a high intensity beam of 
candlepower in excess of competitive or 
stray lights, and project the beam into 
the sectors most useful to the pilot. The 
light should have a distinctive charac- 
teristic so as to be recognized instantly 
among the stray lights as a light of aero- 
nautical character and should have indi- 
viduality so as to be recognized as 
landmark of known geographic location 
The durations of flashes should be suffi- 
ciently great to develop the maximum 
luminous value on the retina of the eye 
and the luminous period and frequency 
of flashes should be proper to fix the loca- 
tion on the horizon. The lights should 
be spaced as close as availability of funds 
permits. 


Popular Aviation 


The determination of the proper light 
intensity, power import, and spacing of 
lights is a complicated economic and 
scientific problem. One of the factors in- 
volved is the penetration of lights 
through the atmosphere under varying 
degrees of poor visibility. Figures 1 and 
2 show an interesting study of compari- 
son of light penetration on _ several 
coasts, corresponding to 90% visibility 
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age results were obtained by using a 24 
inch revolving beacon of two million 
candlepower with identifying courselights 
spaced ten miles apart along the airway. 
The lights are mounted on a skeleton 
tower, as shown in Figure 3. Commerci::| 
power is used where available, but other- 
wise duplicate gasoline driven generating 
plants of 2 KW capacity furnish the cur- 
rent. 








WHAT THIS 
PILOT KNOWS 


CHIEF PILOT CLEVENGER, out of the 
wealth of his 10 years’ flying experience, ex- 
plains in simple, interesting language, every 
movement of the controls for take-offs, land- 
ings, straight flight and aerobatics in his 
nationally famous instruction book—“MOD.- 


ERN FLIGHT.” 





HERE IS MY DOLLAR 


Gentlemen: 


Rush copy of Clevenger’s complete 


course. 


Name........... 
Address... 


sas <= 


Manufacturers of the Eaglerock 
Room 419, Alexander Industries Bldg., Colorado Springs, Colo. 

















under ideal conditions of relative dark- Ten lights of this character are estab- 
ness. A thirty-five mile light on the East lished to each block of one hundred miles 
Indian Archipelago is reduced to a five and code numbers are flashed on the 
mile light in Dover Straits. It is interest- courselight projectors, giving the mile- 
ing to note how the curves coincide for age location along the airway. Red 
short ranges and the relatively low  courselights are used as beacons where no 
candlepowers required for two mile visi- landing fields are located; yellow course- 
bility. Reduced to the needs of air trans- lights are used at beacons on intermed- 
portation having a flying efficiency of 96 iate landing fields. The lights are elevated 
to 98%, much higher candlepowers would to show the greatest candlepower to the 
be required to meet the conditions under _ pilot when he is flying above the adjacent 
which air navigation takes place and the beacon at a height of 500 to 1,500 feet. 
competition of stray lights of high candle- The latest design of 24 inch revolving 
power in thickly populated regions. This beacon is shown in Figure 4. The light 
was demonstrated by the inadequacy of from a 1,000 watt, 110 volt, T-20, Air- 
the three mile spacing of low candle- way lamp is concentrated by a parabolic 
powered acetylene lights installed by the mirror into a beam of two million candle- 
Post Office Department. The 200 m/m power having a 4° beam spread. The 
unit with one foot burner developed front cover glass has prisms on the inside 
about 120 candlepower. Aeronautical surface which deflect some of the light 
lights should have candlepowers in excess upward from 0° to 25° that the pilot will 
of 1,000 but the close spacing was correct not miss the beam by flying too far above 
in principle. it as he approaches over the airway. A 
Based on the results of economic stud- half drum lens is mounted as a saddle on 
ies it was determined that the best aver- the drum, gathering the light, otherwise 
EE 
f 
STUDENT PILOTS and young men 
about to enter the game can cut 
down the number of hours usually 
mecessary before soloing through the 
wise investment of One Dollar. 
SAVES YOU $50 
@ | 
flying | 
; when you LEARN TO FLY 
| The ambition of every flying student is to be able 
I to handle a ship alone in the least time possible. 
| Purchase of Clevenger’s “MODERN FLIGHT” is 
| a long step in that direction. 
| 
| ie 
Seed 
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Learn Practical Aeronautics 
from These Leaders of Aviation 


Ar A BOUND aeronautics have reached the very forefront of the 
£14 world’s activities. The opportunities for the man who really 
knows are almost limitless—in probably no other field will serious 
study yield richer or quicker rewards. 

If you are interested in aviation as a career, either in one of the 
numerous ground jobs or as a pilot, the books of the Ronald 
Aeronautic Series will tell you just what you need to know. They 
provide information that it is essential for you to have if you are to 
engage successfully in any branch of aeronautics today. 

hese books are written by specialists of unsurpassed knowledge 


Practical Flying 
A Training Manual for Airplane Pilots 


by Major Byron Q. Jones, Air Corps, U. S. Army. 
210 pages, 6 illustrations, $3.00. 


4 b- NEW ‘BOOK by a famous army flyer, contains the 
pract 1 information that everyone interested in aviation 

a Car want It is so plainly written, so specific and to 
y beginner can understand it. First Major 
es the physical and mental characteristics that 
have if you wish to become a pilot. Then he 

















parts of a plane, instruments, etc.; discusses 

maneuvers in the air, defines and explains the many technical 

d slang terms that are used at airdromes. From this he 

proceeds to clear and concise answers to the hundreds o 

questions that student pilots ask —information that is essential 
for I pe derstandir of piloting 


Airmen and Aircraft 


An Introduction to Acronautics 


by Major Henry H. Arnold, Air Corps, U. S. Army. 
218 pages, 24 illustrations $3.50 


practical, and authentic information for 
ted in any branch of aviation Describes 





ictions given at the Army's Primary and 
Advanced Fl Schools including the subjects taught, the 
umber of t 3 devoted to each, educational and other 





ements for entrance to government courses, pay and 
ances, etc. Outlines the history of aeronautics including 





lighter-and heavier-than-air craft, changes in designs 
f famous fi s and their flichts, definitions of aero- 
I tic tern points out opportunities in commercial avia- 


W. R. GREGG tion, et 


Elements of Aviation 
An Explanation of Flight Principles 


by Colonel V. E. Clark, formerly Chief Aeronautical 
Engineer, U.S. Army. 192 pages, 24 illustrations, $3.00 


t 1ator of the airfoils used in the most successful 
both America and Europe. His new book will give 
ir derstanding of the fundamental reasons 

ies, why it is controllable or uncontrollable 
sand conditions—in short ‘why an airplane 
It will prove practically useful not only to 
tudents of aeronautical engineering and beginners but also to 


c ILONEL CLARK ‘ts a world famous aircraft designer, 






veteran pilot nd flying instructors. Covers: The Air and 
the Airl x. Airfolls and Air Flow. Effects of Airflow. Sta- 
bility d Control Propeller Effects: Accelerated Flight 


Atmosphere and Effects of Altitude. Parts of an Airplane 
Weights and Dimensions. 











C. DeF. CHANDLER 
Editor 


and training. Thousands of copies are in use in government and 
private flying schools throughout the country. Leaders in every 
branch of aviation endorse them. 

Space permits us to describe below only six of the nineteen 
volumes of the series that are now ready but these six provide the 
essential foundation information that you will want to have no 
matter in what branch of aeronautics you may later decide to 
specialize. Just check those you want to see and mail the coupon 
below—the books will be shipped at once, delivery charges prepaid 
by us, for your inspection. 


Engineering Aerody namics 
by Lieut. Walter S. Diehl, (C.C.) U.S. N.; Scientific 
Seclion, Bureau of Aeronautics; Member of Aero- 
dynamics Sub-committee, N.A.C.A. 282 pages, 159 
illustrations, $7.00. 


JRACTICAL INFORMATION on aerodynamics, pre- 
sented in forms suitable for direct application by aircraft 

designers and advanced students of aeronautical engineering 
Large amount of data is condensed in working diagrams and 
equations, many important calculations are illustrated by 
practical examples. Shows how modern theories of lift and 4 
drag are applied in everyday design problems. Gives method . 
for designing control surfaces: explains advantages and limita- r 
tions of airpiane model tests and shows how data are inter- H. H. ARNOLD 
preted. Gives detailed methods for calculating and estimating 
performance, making performance tests, etc., 








rer: » >I. . 
Aircraft Power Plants 
Engines and Propellers 
by E. T. Jones, Chief Power Plant Engineer, Wright 

Aeronautical Corp.; Robert Insley, Assistant Chief, 

Power Plant Section, F. W. Caldwell, Chief Propeller 

Section, Engineering Division, Army Air Corps; and 

Robert F. Kohr, Research Dirision, Studebaker 

Corporation. 208 pages, 104 illustrations, $4.25 








; XPLAINS AND COMPARES favorable and unfavorable 

4 features of various types of engines and accessories, also 
performance characteristics. Practical notes on operating 
features. Describes ignition systems, carburetors, radiators, 
fuel piping, pumps, r *rsing mechanisms, superchargers, et« 
covers lubrication, quality of engine fuels, principles and design 
of air propellers, et« 








W.S. DIEHL 
Aeronautical Meteorology 
What the Airmen Must Know About 
Atmosphere and Weather Conditions 


by Willis Ray Gregg, Meteorologist in Charge of Aero 
logical Investigations, United States Weather Bureau 
144 pages, 49 illustrations, $2.50. 


gE RY PILOT and airport official should know specifically 
4 and thoroughly how to forecast weather from local 
observations. This famous book will supply you in simpk 
and convenient form with just the information you need to 
understand weather maps at a glance and to use local observa 
tions for immediate forecasts of weather probabilities wit! 
their application to prospective flying conditions. Cover 

weather forecasting from clouds; average heizht of clouds in 
each class: variation in direction and velocity of winds with 
change of altitude: characteristics and dimensions of thunder- 
storms; visibility; weather-map making and reading: etc., ete 
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FREE EXAMINATION 





The Ronald Press Company, Publishers, 
Dept. M86, 15 East 26th St., New York. 


Send me the books checked below. Within five days after I receive them, I will return any I do not 
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Fig. 2. Relative visibility of 
lights in eastern and western 


waters. 
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by an airway beacon with yellow course- 
lights and the landing area is outlined by 
boundary cones and lights spaced ap- 
proximately 300 feet apart. Red obstruc- 
tion lights are mounted on all obstruc- 
tions. Green range lights in the bound- 
ary system mark the best approaches 
and runways. The wiring diagram of a 
typical field lighting system is shown in 
Figure 5. An internally lighted wind cone 
is mounted on the beacon tower. Ceiling 
lights are installed at intermediate land- 
ing fields at which weather reporting sta- 
tions are located. The ceiling light is a 
14 inch projector, as shown in Figure 6 
The light is projected at an angle of 63°- 
26’ above the horizon and the height 
of the ceiling is measured by a ceiling 
height indicator. 
The maintenance 
through isolated and sparsely inhabited 
sections presents a serious problem. To 
meet this situation an improved acetylene 
route beacon was developed by the Ai 
It combines the highes 


of airway lights 


ways Division. 
development of railroad signal practi 
with marine range lighting system and 1 


applied to airway lighting in a new and 
unique manner. Two lanterns are used 
one being mounted above the other. The 


top lantern is an azimuth and off course 
light, having a separate flasher, piping 
and gas supply, showing 40 flashes per 
minute of 180 candlepower. The lower 
light is a courselight of 15° beam sprea: 
and 5,000 candlepower flashing 20 time 
per minute. The lower light is a double 
ended range light lantern having 18 
hull’s-eye lenses with 10” doublet lenses 
parat offers 


us 





secondary 

of 12,000 candlepower are shown 2! 
seconds before and after the principal 
flash and are decidedly advantageous at 
close range, especially in thick weather. 
A courselight of entirely new design 
using doublet lenses and_ horizontal 
spread light mirror is also recommended 
The lamp used in this unit is a 500 watt 
G 40, 110 volt monoplane filament lamp 
of 800 hours life, and develops 165,000 
candlepower with 15° beam spread 
Another new addition to the list of 
optical apparatus of the Airways Di- 
vision is a flashing code beacon. The lan 

tern is a 300 m/m double unit with tw 
light sources using 200 watt, P S 30, ring 
filament lamps of 1,000 hours life, both 
lamps burning simultaneously. The flash 
for marking 
major obstructions along airways, and 
also for intermediate airway lights, where 
power is available, and for marking in 
termediate landing fields located off the 
airway, in a valley or obstructed from 
view of adjacent beacons, in which case 


) 


ing code beacon is used 


an airway beacon is located on high 
ground and has yellow courselights to 
show the availability of the landing 
field. 


Intermediate landing fields are marked 


Fig. 3. Typical mounting of a 
24 inch revolving beacon. 
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mechanism and gas supply, and its auto- 
matic features enable its installation in 
isolated localities for operation without 
ittendance for periods of six months or 
more. These lights will be spaced three 
miles apart. They bring within the realm 
of pessibility, close spacing of lights of 
adequate candlepower, luminous period, 
and distinctive aeronautical character at 
i cost of installation and maintenance 
comparable to electric lights at ten mile 
spacing. 

Where a revolving beacon of two mil- 
lion candlepower is picked up by a pilot 
it thirty miles, the acetylene range light 
of 5,000 candlepower will be visible thir- 
teen miles. Under conditions of fair visi- 
bility when a revolving beacon is seen 
ten miles, the acetylene range light is 
visible five miles. On a thick night when 
the pilot advances five miles beyond a 
re\ olving beacon before he picks up 
on five miles ahead 
of him, the icetylene range beacons will 
to light at three 


nother revolving beac 
be visible from light 


\irways are laid out over the safest 
providing weather land- 
ing fields 30 miles ipart, preferably fol- 


low level routes 


lowing habitation, roads, communications 
nd power, and reconciled to the installa- 
tion of lighting and radio aids. A high 

ntage of completed trips on schedule 
time is essential for the suecess of air 
transnortat ind the bined use of 
ransportation and the combined use o 
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lights and radio direction is essential to 
meet this requirement. For safety the 
radio marked airway must coincide with 
the lighted airway, the pilots making use 
of all facilities and traveling the same 
routes in bad weather as on clear nights. 
When lights are not visible one to 
another, radio direction takes the pilot 
over the airway, enabling him to catch a 
glimpse of lights and fields at close range 
and this combination of blind-contact fly- 
ing will increase the flying efficiency with 
the greatest degree of safety. On the 
Transcontinental Airway 15 radio-range 
beacons are required to mark the lighted 
airway from coast to coast. The radio- 
range beacons will be erected at the cen- 
ter of straight courses and radio mark 50 
to 150 miles of airways in opposite direc- 
tions, 

Once established and checked the radio 
marked course will be permanently fixed 
so that the edge of the radio-range will 
cut on definite landmarks and never be 
shifted. This requirement will develop 
the greatest confidence in blind flying by 
the pilots. At the change of course and 
at intersections of airways, great con- 
fusion would result due to interference of 
the overlapping signals if all beacon sig- 
nals are transmitted on one wave length, 
and to meet the situation about 6 chan- 
nels separated by a frequency of 5 KC 
are required. Each beacon should also 
be identified by its individual character- 
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istic. This winter will see nine radio- 
beacons in operation on the Transcon- 
tinental, marking lighted airway courses. 
Five individual characteristics suitable 
for the interlock equisignal range beacon 
will be used for identifying the beacons. 
Visual indication appears to have great 
possibilities when developed to meet 
operating conditions involving a number 
of radio-beacon installations with over- 
lapping ranges. Radio direction is the 
subject of a paper by another author and 
is introduced here to show its inter-re- 
lationship to lighted airways from an 
operating point of view. 

Careful consideration has been given in 
the design and construction of structures 
and equipment to reliability of service 
for the safety of air navigation. Lamp 
exchangers are used to guard against 
lamp failure and duplicate engine-gen- 
erators are installed where power is not 
available. Electrical work is placed in 
waterproof conduits according to the 
National Underwriters Rules and under- 
ground cable is lead incased and 
armoured with underground connections 
made in waterproof boxes filled with in- 
sulating compound. Apparatus is rugged 
in construction and efficient in operation 
Airway mechanicians are 
about 200 miles of airways and thorough- 
ly inspect and overhaul all apparatus at 
least once a month. A fleet of 40 trucks 
is used for transportation and to carry 
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spare parts for all apparatus so that im- 
mediate replacement of any defective 
apparatus may be made. The general 
supervision of airways is under the direc- 
tion of District Lighthouse Superintend- 
ents, and Airway Engineers assigned to 
these offices supervise the maintenance 
work. (The lighted airways receive the 
same attention, following the same poli- 
cies and practices used in administering 
the great work of the Lighthouse Serv- 
ice.) 

Close cooperation exists between the 
Air Transport Companies and airways 
personnel. Arrangements have been made 
on all lighted airways for daily pilot re- 
ports covering the operation of lights. 
Airways mechanicians communicate each 
morning with Air Transport representa- 
tives for pilots’ reports and defects re- 
ported by pilots are given immediate at- 
tention. Local notices to Air Transport 
Companies and to the aeronautical pub- 
lic are issued covering all changes in aids 
to navigation and these changes are pub- 
lished in the Domestic Air News. 

Steps have recently been taken to 
equip an airplane for the quarterly in- 
spection of all airways and landing fields 
for the purpose of certily ing to the 
nautical public the adequacy and s 
of air navigation facilities. The crew will 
consist of a pilot, radio engineer and air- 
way mechanician and the airplane will 
be equipped with radio transmitter, re- 
ceiving equipment and testing instru- 
ments. The pilots will be experienced in 
night flying and expert on airways and 
landing field requirements. The radio 
enameer will check up on the communi- 
cations service and radio direction as 
well as communications to aircraft. The 
airway mechanician will check up on the 
proper focus, elevation and proper opera- 
tion of lights and equipment. By landing 
in each field, by day and by night, and 
checking up on the service rendered by 
each airway mechanician and radio com- 
munications station, a thoroughly effi- 
cient organization will be assured and 
safe airways maintained. 

Privately established aeronautical 
lights are certified as to their adequacy 
by the Department of Commerce under 
the Air Commerce Act. The airways 
lights established by the Department and 
the majority of airport lights are revolv- 
ing beacons and this type of light has 
been developed and characterized as 
aeronautical lights. Lights established on 
an airway are given characteristics simi- 
lar to airway lights, revolving 6 R.P.M. 
and elevated about 1 degree above the 
horizon. Rotating beacons that are not 
located on an airway revolve 2 R.P.M. 
and are elevated 15 degrees or more. 
Private advertising lights that serve a 
useful aeronautical purpose must estab- 
lish a landmark from which a departure 
can be taken to reach a landing field or 
mark a landing field. Unfortu- 


fety 


must 
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nately, great demands are made for the 
establishment of revolving beacons for 
purely advertising purposes that do not 
serve the best interests of the pilot. Most 
of these lights are not certified or author- 
ized. The establishment of a great num- 
ber of adve rtising lights of aeronautical 
character leads to confusion and destroys 

of true aids. Before authoriz- 
ing and certifying private aeronautical 
lights, the local aeronautical interests and 
transportation companies should be 


1 


the valu 


air ns] 

requested to submit thei reports and 
recommendations as to the purpose 
served by its establishment. Proper 


attention to these matters will prevent 
the establishment and certification of im- 
proper lights. The Air Act 
authorizes the discontinuance of any false 


Commerce 
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light or signal at such place or in such 
manner that it is likely to be mistaken 
for a true light, and private lights that 
prove a menace should be reported by 
pilots so that steps may be taken under 
the law for their discontinuance, after 
proper investigation. 

Under agreements made between the 
War Department and the Department of 
Commerce aeronautical lights and mark- 
ings are required on transmission lines 
and other structures built navi- 
gable waters of the United States. The 
towers of transmission lines are required 
to be painted alternate bands of chrome 
yellow and white separated by narrow 
black bands and the towers marked with 
red obstruction lights. The electric code 

(Continued on page 93) 
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Fig. 5. Beacon wiring arrange- 
ment. C type beacon wiring 
diagram for 24 in. revolving 


searchlight beacon and emergency 
landing field beacon, operated on 
current furnished by gasoline 
driven lighting plants, 110 volts, 
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Pros and (ons of Installment 


HE cloud that has hung over the 

| system of selling merchandise on 
installment is gradually disappear- 

ng. It is no longer considered a disgrace 
to buy goods “on time.” It is becoming 
the accepted method for selling such 
goods as are adaptable to this type of 
stribution. However, the opposition 
nd hostility has not entirely vanished. 
Denunciation of the system of install- 


ment selling comes largely from bankers 
ho see in its growth a corresponding re- 
duction in savings that would otherwise 
eo into the banks or in investments; 
irom manutacturers wW ho are too short- 
sighted not to move along with this new 
merchandising trend in selling; by man- 
\ turers and dealers who are being out- 
distanced by their competitors ; by 
nufacturers who cannot use this 
thod of merchandising because the 
luct they manul ture does not lend 
If very well to installment selling; 
1 by dealers who through competition 
necessity use the system but are not 
sold on 
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Selling 


By William W. Luftig cual and temporary stimulus to business 


and the prosperity we have been enjoy- 

Pacific Finance Corp.—New York ing has been unreal and fictitious. 
Sasi SOOR They see a reckoning in store for this 
The opponents of the system condemn unwise and uneconomic inflation of 
it in the most emphatic terms. They credit with ruin for those who sell goods 
see only disaster facing the country. on installment and gamble on receiving 
They claim that the system was a payments for the goods sold. They con- 
measure forced upon the country at the sider it a gamble to depend on the pur- 
close of the war by manufacturers whose chaser’s ability to keep his job and his 
home markets were oversold and whose health. Should the purchaser lose either 
foreign markets would or could not buy one or the other the chances of receiv- 
its goods. The solution was installment ing payment are sharply reduced. Dur- 
selling. An orgy of time payment spend- ing a period of depression and unsettled 
ing swept the country. The system is business conditions purchasers of install- 
enslaving the people by piling them up ment goods will be unable to pay for 
with debts. Thrift is no longer held up goods from future income cy salaries as 
as a virtue because thrift does not fit yet unearned. A period of depression 
in with installment buying. It has made with corresponding unemployment. will 
us a nation of spendthrifts, encourages also bring along a reduction in the pro 
extravagance and has led to our buying duction of those goods that are pri- 
goods we can well do without. The marily dependent on installment selling 
people are spending their earnings They are also certain that the large 
through purchasing goods on install- “mass” production plants will lie idle 
ment credit. The system has led to and overhead expenses will continue to 
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might even be threatened with insolvency 
because of their rediscounting of finance 
company paper which is obtained from 
installment houses. The system has in- 
creased the cost of living, brought on 
higher prices and has materially in- 
creased the purchasing of luxuries at the 
expense of the necessities of life. Be- 
cause the cost of installment goods also 
includes the finance charge, people pay 
more for the goods and therefore buy 
fewer goods and industry in general 
loses. These are the “cons.” 

Conclusions drawn from 
and inaccurate facts and from 
premises lose their significance and im- 
portance when proved to be wrong. 
There is no real cause for the hysteria. 
The cataclysmic opinions given above, 
the skepticism and the gloomy forebod- 
ings of the future are not supported by 
facts and statistical conclusions. The 
installment facts refute installment fan- 
cies. The conclusions of the opponents 
of the system are limited to individual 
experiences in local areas and when ex- 
amined closely the indictment is rather 
against certain abuses of the system than 
against the system itself. 

Some rather detailed and comprehen- 
sive surveys have been made on the 
subject of installment selling. Scientific 
study has been somewhat limited by not 
having really authentic statistics of all 
the classes of goods sold, but in general 
the surveys have covered the entire 
country and all the industries concerned 
Many individuals, business houses and 
banks have made their own studies, but 
the outstanding reports are from the 
American Bankers Association who made 
their study from the viewpoint of the 
financial and economic interests of the 
country; the National Association of 
Finance Companies who their 
study from the standpoint of the sellers 
of installment goods, and Prof 
man’s scientific survey. The conclusions 
of the many independent surveys and 
studies that have been made are remark- 
ably uniform in nature and are contra- 
dictory to the conclusions of the oppon- 
ents of the system. 

Regarding the prediction of those op- 
posing the system that in a period of 
depression installment buyers will renege 
on their payments and throw back on 
the sellers and the finance companies the 
goods sold to them, the exponents of the 
system point out that there is no basis 
for believing that installment obligations 
are any different from any other obliga- 
tions; or for thinking that contracts 
and fixed obligations will not be met just 
the same and that installment credits 
necessarily mean frozen credits. Neither 


insufficient 
wrong 


made 


Selrg- 


is there any basis for assuming that the 
next period of depression will be 
longed on account of the installment 
selling of the present. 


pro- 
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It is true that the best judge of how 
the system will function during a period 
of depression and unemployment is to 
have it pass through such a crisis, but 
the experiences of the past and the con- 
clusions based on the recent studies are 
to the effect that installment selling will 
be too small a factor either way in caus- 
ing or aggravating a business depression. 
Wages and salaries are the mainstay of 
installment selling and during a trade de- 
pression the decrease in employment is 
never more than ten per cent. below the 
average employment. Furthermore, a 
depression never comes without its warn- 
ings and unemployment usually comes 
not directly with the period of depres- 
sion but some time after it. 

Not all industries suffer alike during 
depressions and although installment 
buying will undoubtedly decline in 
volume during such a period, there is no 
to suppose that the decline will 
be serious. During the depression period 
of 1914, the losses to installment sellers 
above normal, but installment 


reason 


were not 
paper at that time was small in volume. 
However, during the depression period 
of 1920-21 when this method of selling 
had assumed a commanding position in 
industry, the losses were only about nor- 
mal. During 1925-26 while the Pennsyl- 
vanl coal strike was on, the entire 
mining region was affected and the losses 
The ex- 


were very little above normal. 


ces of business houses who have 


used this method of selling merchandise 


1] 


shows that they weathered all periods of 


business depression with insignificant 
losses 

Numerous surveys fail to show any 
grounds for asserting that installment 
selling has increased prices. Commodi- 
ties bought on the installment plan have 


declined in prices in the past few years 
l the fact that mass production has 


The cost of liv- 


due to 
brought cheaper prices. 
s increased only SEVE nty-five per 
while our 


ing h 
cent. over the pre-war period 
wage scale has risen about one hundred 
and twenty-five per cent. The difference 
has gone into savings and spendings. 
During 1920-1926 there has been only a 
slight increase in the general average of 
nd last year despite an increase 


prices 
in the volume of installment sales, living 
costs declined on an average between five 


and six per cent 

In summarizing it is safe to conclude 
on the basis of widespread and numerous 
surveys and studies that have been made, 
that installment selling has made for 
general business prosperity. It has made 
possible in industry generally the pro- 
duction of goods on 
is undoubtedly true that “mass produc- 
have occurred without 
installment selling. It has made possible 
a tremendous volume of retail 
stimulated and steadied production and 
ed prices on installment goods. It 


a mass scale and it 
tion” could not 
sales, 


reduc 
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has led to greater employment, higher 
wages, has leveled -off seasonal periods; 
flattened the production curve and has 
decreased the summer buying slump. It 
has put new life into industry in general 
and has been a direct means as an aid 
to our prosperity. It has elevated the 
standard of living. Coincidently with 
the increase in installment buying there 
has been an increase in saving bank de- 
posits and in the number of depositors. 
There has also been an increase in in- 
vestments, in the number of building 
loan associations and in the number of 
their members. All of which shows that 
the American people have been using in- 
stallment credit conservatively and 
wisely. 


Comments on Installment Sales 


OPULAR AVIATION AND AERONAUTICS 
recently asked several of the leading 
airplane manufacturers of the coun- 
try to express opinions concerning the 
desirability of selling airplanes on the in- 
stallment plan. The reactions of these 
men to the suggestion implied by the 
question were of considerable interest. In 
general, installment selling seems to be 
thought of as a sure but possibly some- 
what tardy development. The airplane 
market at the present time is in a highly 
favorable condition and the incentive to 
apply additional pressure to demand that 
is already almost embarrassing is for this 
reason slight. Until airplanes can no 
longer be sold easily and readily on a 
strict cash basis, the manufacturers nat- 
urally prefer to continue the present 
methods of disposing of their products. 
Another point to be considered is the 
very reasonable reluctance felt by manu- 
facturers in all fields, including the auto- 
mobile field, to directly engage in install- 
ment selling. The situation in the air- 
plane industry, as was pointed out in an 
article by Robert 8. Clary on Retail Sell- 
ing Methods in our January issue, is quite 
similar. Many manufacturers favor the 
adoption of installment selling methods 
by their distributors, particularly in lo- 
calities where competition is sharp, and 
the potential market is good. Certain 
manufacturers definitely encourage this 
But practically without excep- 
feels 


practice. 
tion, the airplane 
obliged to leave this to be arranged be- 
tween the distributor and a finance com- 
without actively participating on 
For the buyer of air- 


manutacturer 


pany, 
his own account. 
planes this simply means that if it is de- 
sired to spread the payments over a pe- 
riod of time, such transactions must be 
arranged privately with the airplan 
dealer, or a note must be negotiated. 
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“How can] get into Aviation?” 
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Read this Answer from 


AWoerld Famous 
Trans-Atlantic Pilot 


VIATION is waiting for no one! Too many millions of capital are already invested 
—the demand for air service of every kind is increasing too fast. Aviation demands 
men who KNOW. Men who can DO. Men who can step into the real jobs and com- 

mand the real salaries. Plane production today is /en times what it was a year ago. And a year 
from now it will be twenty times what it is today! Landing fields, municipal airports, plane and 
equipment factories, air mail and passenger lines, service and sales organizations—all are leaping 
ahead in the fastest, most amazing development that any industry has ever known. In such 
racing, feverish activity, where is there any room for a man who has nothing to offer? An 
empty pocketbook is no drawback—but Aviation has no place, no patience, no time for empty 
hands or empty heads! Aviation is taking-off for the greatest non-stop flight in history—and the 
men who will go along and climb to the top are the men with a foundation of FACTS under them, 
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Walter Hinton was pilot of the famous 
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eA Forced Landing 


WENTY-six aeroplanes entered for 
the International light aeroplane 
competitions in France last Sep- 
tember. Twenty-six little machines of all 
types and shapes and nationalities. 

Some crashed, some got tired, 
got lost and only four finished up the 
2,000 mile reliability tour of France. My 
little Avro Avian equipped with a Mark 
III Cirrus engine, now being made in this 
country, was one of the fortunate four, 
but it was only by repeated luck and 
extraordinary hard work that we per- 
suaded it to get round. 

After we had finished with 
landings, climb, speed, petrol consump- 
tion, and all other troubles that make an 
international competition we were forced 
to wander around France to show that 


some 


take off, 
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our poor little overworked ha 
tour as well as perform. 

The next to the last lap of the tour was 
from Nantes to Le Havre, a distance ol! 
about 200 miles. We had to carry our 
full load on the machines in the shape of 
sand bags and the pilots on the tour con- 
sequently felt rather hot-and-bothered 
the thought of piling in their kit as well 
A beautiful solution presented itself, and 
I sent to England for my privately owned 
Moth to accompany the tour carrying the 
spares and suit cases of all the competi- 
tors with an amateur pilot, a friend of 
mine, at the joy stick. We called it the 
“Cheval de bagage.” 

I had a little carburetor trouble at 
Bordeaux and so decided to exchange my 





By Lady Heath 





carburetor with that on our baggage 
hack. This was speedily effected at Nan- 
tes. There was no time for petrol tests 
or re-arrangement of jets as a prize was 
given at Le Havre for the first machine 
in, so one had to start at the crack of 
dawn, after working half the night. My 
mechanie was a wonderful worker. 

[ put my sand bags in front and on top 
f them I had one of the keenest and 
most enthusiastic passengers I have ever 
had the pleasure of traveling with, Mr. 
John Webb, one of the foremen of the 
company which makes the English Cir- 
rus, who had come as my mechanic as 
is giving the pilots 


every French town y 
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In the dim gray dawn two French 
fishermen came with their nets to 
investigate the Moth. 





receptions that we had 


many public 
no time to work on our own aeroplanes. 
“Webbie” is not a pilot himself but he 
knows more about engines than most peo- 
ple I know. I always look on it as a 
great compliment that he trusts me in 
races and competition, and all sorts of 
difficult situations, to keep his skin whole. 

We were flying into a strong wind and 
were making slow time as we passed over 
the beautiful towns and forests of Ma- 
venne with blue lakes shining between 
them. Our petrol consumption seemed 


to me horribly high. We had evidently 
left the feed far too rich. My indicator 
needle was dropping with alarming ra- 
pidity. I did not worry much as the 
farther north I went the more beautiful 
were the forced landing fields that spread 
out before us. When we got as far on 
our route as Bourguebus I realized that 
I would just have too little gasoline left 
to take me into Le Havre and so | 
turned to Caen where there is a combina- 
tion of town, river road and railway and 
where we hoped to get the best fuel pos- 
sible. 

We just got to the edge of Caen when 
the petrol failed us and we 
scrambled down into a field by the road 
leading northwards into the town. Nat- 
urally, the excitement was intense, and 
in five minutes the machine was 
rounded by hundreds of small children of 


supply 


sur- 


all shapes and sizes. 

Webb and I shook hands. We always 
shake hands when anything of interest 
happens. I don’t know why—it brings us 
back to the normal probably. Then, we 
proceeded to cajole the most intelligent 
French child to go to the nearest garace 
and buy us a lot of “Essence.” The “Es- 
sence” duly arrived in gallon tins and w 
filled up, realizing it was very bad motor 
fuel but it was all we could get. Having 
done this and cut down our petrol con- 


sumption a bit we persuaded some of the 
local police to keep the children at bay 
and we took off out of our little field. 


On we to our destination with a 
beautiful guide beneath the River 
Orne and the Deauville coast line. We 
flew low along the level sands waving as 
we passed to crowds of bathers and little 


went 
us, 


fishing boats near the shore. 

At Trouville, we turned directly North 
and went out across the estuary of the 
Seine. The somewhat 
obscured by mist although it was but 
10 short miles. I thought it advisable 
having precious Webb on board, to, climb 
high for safety. Thank goodness we did 


other side was 


miles out to sea 


When we were fi 
with Trouville’s numerous sand castles 
and bathers behind us with its hundreds 
of bathers disporting themselves in the 
surf, and the piers of Le Havre before 
us beginning to take definite shape, sud- 
denly there was a crash, a bang, and a 
clatter and instinctively the nose went 
down and we turned back towards the 
land. We had luck. The engine died, 
but occasionally it caught a few revo- 
lutions that pulled one nearer to that 
safe white line of surf on the shore. 

The bathers, the sand castles and the 


striped umbrellas made Trouville beach } 


gaudy and terrifying. In the line of the 
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* 
And a Job for Our Graduates! 

















As Another Step Toward Absolute Supremacy in Aviation Training and in Pre- 
paring Glorious Futures for Our Graduates—We Announce— 


that Parks Aircraft, Inc., 
the new $2,000,000 manu- 


facturing corporation, will 





give every student who en- 
rolls during January 1929 

position in turn as pilot 
when he graduates and re- 


ceives his Limited Com- 
mercial License! 


are no strings to 
this offer. Pilots are vitally 


They must be ob- lI del 


needed. 
tained or production must & 


There 


SiIOW Gown 


The first $175,000 unit of 
the Parks Factory is up— 
the first Parks ships are in 
the air ! 


The whole aviation in- 
dustry faces a shortage of 
men. No wonder pilots are 
making from $700 to $1,500 
per month! 

And Parks training, ac- 
knowle dged the leader, 
costs no more than in or- 
dinary schools. 


FULL TRAINING 


At Parks Air College you are taught straight fly- 
ing, acrobatics, forced landings, vertical banks, cré SS 
wind landings, cross country flying, recovery from 
spins, and other flight details, by nationally known 
transport pilots. 


(nd in addition to flying, a pilot must know 


a 
’ 





aerial navigation, meteor 
ology, aerodynamics; be a 
“mihar with such famous e1 
gines as Whirlwind, Camin 
OX5, Velie, Wasp and othe: 


You must know how to tak: 


care of your own ship! A 
this is included at Parks Air 
College! Every student, re 


gardless of the class of licens« 
he is trving for, receives trait 

ing in all ground subjects nec- 
essary to qualify for a Tran 

port License! 


, m PRICES GOING UP! 


On February Ist, all pri 
go up! Don’t miss this oppor 
tunity to save over a hundred 
dollars on your training and 
guarantee yourself a job 
when you graduate. Alert 
wideawake students will leave 
at once jor Parks Air College 
and start their training that 
practically guarantees success 
If vou have 
never visited 
our sche l, 
never secn our 
catalog and do 
not know any 
graduate who 
can give you 
full informa- 
tion then 
wire at once for a free copy of “Skyward Ho!” our inspir- 
ing catalog that gives all information about our courses 
and answers all your questions. 


DON’T WAIT 


But delay will cause you to miss this golden opportunity 
You must be in school in January to get the special rat« 
and be sure of a job when you graduate. Opportunity 
knocks—is here—and gone! Leave at once for Parks and 
success, or wire immediately for “Skyward Ho!” 





PARKS AIR COLLEGE, INC. 


206-M Mo. Theatre Bldg. 


ST. LOUIS, MO. 


Io 


Please mention Popular Aviation and Aeronautics when writing to advertisers 
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surf we had water that was too shallow 
for the bathers and too wet for sand 
castles and the Avian sat down in it, the 
starboard wing missing a little ld lady 
complete with her knitting, by a hairs- 
breadth. We shook hands again! By a 
marvelous stroke of luck there appeared 
on the scene a high official of the French 
Air Ministry, complete with summer flan- 
nels, full of good advice, and he dashed 
me to a telephone to get in touch with 
Le Havre while the faithful Webb pro- 
ceeded to trace the trouble. We found 
that the terrible motor fuel we had put 
in had seriously damaged a piston face, 
and a ring had broken and chewed up 
everything in the neighborhood. 

Soon the baggage Moth appeared in 
the skies replete with the spares I had 
telephoned for, but what was our horror 
and chagrin to see it miss us and sail 
right over our heads and proceed to look 
for us miles further down the beach. I 
wish you could have seen Deauville 
Beach at that moment. The French high 
official recruited all his friends and they 
had gathered an army of small children 
to flatten out every miniature castle and 
hollow in one section of the beach, and 
we marked it out as an improvised aero- 
drome with towels and newspapers. 

Further back was my Avian, under 
whose wing French hospitality had 
spread us a luncheon of vin blanc, long 
French rolls and some sliced ham. 

We worked like ants taking 
thing to pieces. Suddenly the baggage 
Moth caught sight of us, and glided down 
to a perfect landing near us on the 
cleared sand. Webb waved me aside as 
soon as he got his new pistons and cyl- 
inders. It was impossible for two people 
to stand up on the rickety chair which 
was our trestle and so I employed myself 
taking our hosts up for joy rides in the 


every- 


We filled up with gasoline in the 
little field. Webb is in the fore- 


ground. 





“baggage Moth.” Even the French high 
official let his family go up when he saw 
that it had come down once safely. It 
made me very happy to find that a rival 
competitor had taken the Moth as its 
“driver” could not be found, and, with 
flown the spares 
ind some good gasoline over to me. 

We worked until the faint stars come 
out, and a crescent moon rose in the dark 
blue sky and then we hauled the ma- 
chines above high water line and fastened 
them down for the night. 

The sun had just come back to the 


true sporting spirit 
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countryside of France next morning when 
we tackled the cylinders again and at six 
o’clock the last nut and bolt was screwed 
down and the Cirrus was ticking over 
with her old monotonous regularity. 

The tide was out that morning and its 
path made a wonderful natural flying 
field. 

Very gingerly we ran her up chocked 
up with gasoline cans and although she 
was down in revs a little, she was fairly 
steady. We climbed and circled about the 
beach for a quarter hour before we ven- 
tured across the estuary. The faithful 
baggage Moth did the tour as reliably as 
any of the competition machines hover- 
ing kindly in the near foreground. 

We touched ground at Le Havre at 
five minutes past eight. The aeroplanes 
were all ready to leave on the day’s lap 
at eight o’clock and had to check in at 
the end of the day’s journey by four, so 
that we had a simple matter before us 
to do the 200 kilometres into Paris where 
the competition ended. 

Never shall I forget that journey. Rac- 
ing along the valley of the Seine over 
water and forest trying to make good 
time, and every moment when a single 
revolution was lost going through the 
pangs of another forced landing! 

Well, she got to Paris and there we 
gave the unfortunate little engine a top 
overhauling, a better one than we had 
given her overnight on the beach. With- 
out any took a tea- 
spoonful of sand out of the petrol filter 
and another teaspoonful of aluminum fil- 


exaggeration we 


ings out of the oil pump. 





A high official of the French Air 
Ministry came to our rescue in 
beautiful white flannels. 
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John H. Livingston, winner of 
“Whirlwind” Class Transcontinental 
Air Race and _ Transcontinental 
Sweepstakes, with his Sport Waco. 





Page from John Living- 
ston’s log book 


“The Sport Waco’s exceptional maneuverability, together with its quick 
take-off and slow landing speed, puts it far in advance of similar planes 
being flown at the present time. 


“My log book shows a total of 10,291 miles covered in my Sport Waco, at 
an average cruising speed of approximately 130 miles per hour. These 
figures, in my opinion, constitute an excellent record for a commercial 
plane.” 


° 6 
Reasonably prompt deliveries with 2 
OXS5, Siemens-Halske, Hispano- © 
Suiza and “Whirlwind” motors, 


type certificates 9, 13, 26, 41, 42. President, 
Write for Catalog PA2A. Mid-West Airways Corp. 


THE ADVANCE AIRCRAFT COMPANY, TROY, OHIO 
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To our great surprise the final French 
reaction was one of entire unconcern. 
One would think that strange damaged 
aeroplanes floated in out of the sky, to 
their beaches and among their bathers 
every day of the week. 

That is the right way to treat Aviation. 
It should be taken as a matter of course. 

The most distinct recollection I have, 
gliding in towards land over that water, 
with the engine spitting and misfiring and 
finally stopping, and with a hundred holi- 
day makers before me and the wet wet 


Popular Aviation 


water underneath, is the sight of Webb’s 
face in the front cockpit. He had pulled 
his cap off, and he had his arms up on the 
decking to protect his face if we hit any- 
thing hard, but he had an utterly un- 
moved expression, a complete poker face, 
—but—a pure white complexion with a 
green tinge, and a crop of hair that in 
spite of the rushing air, was standing up 
straight and stiff and terrified. 

Praises be that his premonitions were 
for naught. 





Service Notes 


HE current Air Corps News Letter 
records the election of 2nd Lieut 
J. B. Burwell to membership in 
one of the most exclusive of Air Corps 
fraternities—the Dumb-bell Club. Mem- 
bership in this organization is limited to 
those who have exhibited exceptional 
ability to perform unusual feats in air- 
craft. Previous nominees have been pro- 
posed for achievements such as taking 
off from Kelly Field for Dallas due north 
in the morning, and landing at dusk 60 
miles southeast of Kelly out of gas, falling 
out of an airplane 1100 feet in the air for 
no apparent reason, and similar extraor- 
dinary deeds. Air Corps officers whose 
names appear on the banner of the or- 
ganization are: 
Major C. J. Browne (deceased). 
Ist Lieut. R. L. Maughan. 
Ist Lieut. Max F. Schneider. 
Major R. C. Candee. 
Captain John I. Moore. 
Ist Lieut. Y. A. Pitts. 
2nd Lieut. L. S. Jamieson. 
Ist Lieut. A. Thomas. 
Ist Lieut. B. B. Cassiday. 
2nd Lieut. J. B. Burwell. 
Lieut. Burwell is the most 


recently 


elected member of the club, succeeding 
Lieut. C j 

banner, an honor Lieut.,Cassidy had held 
months. Lieut. Burwell hit a 
mule hitched to a grass-cutter on the fly- 
The following is the official 


issiday as the custodian of the 
1or SslxX 


ing field 
citation: 

“Officers of Kelly Field: 

“We meet on this auspicious occasion 
to do honor to a brother officer, a man 
has distinguished himself far above 
We are here today, 
gentlemen, to bestow upon him the high- 
est honor that Kelly Field can give—an 
honor next only in importance to the 
Congressional Medal of Honor and the 
Distinguished Service Cross. Before mak- 


1 
wht 


ll « xpect itions. 


ing this esteemed award, it will be nec- 
essary to review the facts and circum- 
stances that caused the Committee on 


Awards to bestow this honor. 

“On the bright and sunny day of 
October 23, 1928, in his trusted DH, this 
intrepid Air Corps officer was cruising 
about the ozone of Kelly Field when, 
feeling a little frisky and being a quick- 
thinking pursuit pilot, he decided to en- 
gage in a little combat work. As it was 
during the noon hour, he could find no 
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planes in the air to frolic with. He cast 
his eye about the sky and terrain for a 
suitable prey for his pent-up enthusiasm. 
His attention was finally attracted to a 
two-mule-powered single-place grass at- 
tacker piloted by an Ethiopian field offi- 
cer, which was flying at a very low alti- 
tude and at a very uncertain speed in the 
vicinity of the 43rd Squadron airdrome. 
Our brave hero licked his chops and, 
turning to his mechanic, said: “Watch 
me down the Quartermaster Air Force.” 
Pushing his throttle forward, he made 
one of those terrific dives so common to 
the quick-thinking brigade. The Ethi- 
opian pilot, seeing that he was being 
attacked from his right flank and being 
sadly outclassed, took to his parachute 
However, one of the mule powers of the 
motor, seeing that escape was impossible, 
decided to put up as good a fight as pos- 
sible. He elevated his tail to an angle of 
45 degrees, brought back the bolts of his 
rear guns, and as the DH got within 
range let fly, hitting the plane in a vital 


spot and causing it to careen over on its 
side and fall to the ground a mass of 
flames. 


“Fortunately, the hero who had risked 
his life beyond all call of duty, who was 
so enthralled with the desire to give his 
Corps the supremacy of the airdrome, 
and who without thought of 
safety engaged an enemy far superior to 
himself in equipment, esc the fray 
with only bruises and burns, and has now 
completely recovered and is with us to- 


personal 


iped 


day. 

“Lieut. James B. Burwell, it is with 
the greatest pride that I bestow upon one 
who is so fearless, so courageous and so 
self-sacrificing, this little honor, and with 
the unanimous approval of this body of 
officers select you as a permanent mem- 
ber of the Dumb-bell Club and custodian 
of our sacred banner, the Dumb-bell 
Flag.” 

A recent memorandum issued by the 
Chief of the Air Corps, Washington, D 
C., outlines the procedure to be followed 
in the selection of Air Corps officers for 
assignment to activities or specific du- 
ties. As a rule, requests for orders effect- 
ing changes of station of Air Corps offi- 
cers will be submitted to the Adjutant 
General in advance of the effective date 
of the orders, as follows: 

When being ordered to, or relieved 
from, Service Schools—6 months. 

When proceeding to, or returning from, 
foreign service—5 months. 

When being relieved from, or ordered 
to, other permanent assignments—3 
months. 

Exceptions will be made in the case of 
officers pursuing the pilots’ course at the 
Advanced Flying School, the Balloon and 
Airship School course and Service School 
courses of less than 6 month’s duration, 
when orders will be requested not less 
than 30 days prior to the completion of 
the courses. 
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The Personnel Division will maintain 
lists of eligible applicants for courses at 
the various schools. These lists will be 
referred to the interested Divisions of 
the Office Chief of Air Corps not less 
than two weeks prior to the date orders 
re requested, and the interested di- 
visions, together with the Personnel Di- 
vision, will select the required number of 
officers from the list according to their 
eligibility and availability. 

The War Department has recently 
warded the Distinguished Flying Cross 
to Ist Lieutenant Oakley G. Kelly, 3rd 
Pursuit Squadron, and Ist Lieutenant 
Carl B. Eielson, Air Corps Reserve, U. 
S. A. Lieut. Kelly received the decora- 
tion at Camp Nichols, P. I. The award 
was made by the Commanding General 
of the Philippine Department, Major- 
General Wm. Lassiter, who was accom- 
panied by Governor-General Stimson. 
Lieut. Eielson’s decoration was awarded 
for the part Eielson played as pilot of 
the plane which carried Capt. Sir George 
Hubert Wilkins across the Arctic from 
Point Barrow to Spitzbergen last spring. 
[he citation accompanying this award 


reads as follows: 

“Carl B. Eielson, first lieutenant, Air 
Corps Reserve, United States Army. For 
extraordinary achievement while par- 
ticipating in an aerial flight. Lieutenant 
Eielson as pilot, accompanied Captain 
George H. Wilkins (an English subject), 
from Barrow Point, Alaska, to Dead 
Man’s Island, Archipelago of Spitzbergen, 
mn April 15-16, 1928, without stop, a dis- 
tance of more than 2200 miles. The sever- 
ty of the weather, the storm area 
through which they passed, the impos- 
sibility of safe landing en route with ne 
iope of outside aid in case of a forced 
inding, and the complete success of the 
enterprise, distinguished this as one of 
the most extraordin iry aerl il accomplish- 
ments in history. 

tesidence at enlistment in the Army 
on January 17, 1918, at Fort Omaha, 
Nebraska, given as Hatton, North Da- 
kota. Birthplace and permanent address 
given as Hatton, North Dakota.” 

Captain St. Clair Street of Wright 
Field, Dayton, Ohio, is also a recent re- 
ipient of the Distinguished Flying Cross. 

Data on the previous educational 

record of the eighty-five flying cadets 
who entered the Air Corps Advanced 
Flying School at Kelly Field, Texas, 
November 5, 1928, to form the present 
lass, indicates that a very high type of 
student appears to be he maaaty stie of 
the personnel of the Advanced Flying 
course. Of the eighty-five cadets report- 
ing for training, 30 were college gradu- 
ates, 40 had had two years or more of 
college but had not graduated, 12 had 
had some eollege work, 1 was a graduate 
of the United States Military Academy, 
and 2 were high school graduates only. 
The average age of these men was 24.3 
years. 











and Aeronautics 





all the 


aviation knowledge = 
the beginner or the 
layman needs— 


All the principles of modern airplanes, how they 

fly and why, explained in THE A B C OF AVIA- 

TION, by Major Victor W. Pagé, America’s fore- 

most authority and instructor. Sent C. O. D. for 
only $1.00. 


JUST PUBLISHED 

This 160-page book, THe A B C or Aviation, by Major Victor W. Pagé 
brings you the essential knowledge and understanding of aviation that every 
beginner needs. Major Pagé, who has been a leading instructor and engineer 
throughout the entire history of aviation, has condensed into simple every-day 
language all the information that is so vital to a beginner and so necessary 
to the layman who wants authentic, understandable in- 
formation on every phase of aviation. 

This unusual book lays before you the complete story 
of modern aircraft, its construction, engines, control 
and flight just as if Major Pagé anticipated all your 
questions and answered them for you. He weaves 
his story from the very beginning of aviation up to the 
adaptation of modern principles of flying. Every 





technical word that he uses is explained in the text, 








and he gives the reason for every statement he makes. 


Tut A BC of Avanox, Enclose no money. Just send the coupon. 
by Victor W. Pagé, Air 


Corps Reserve, U. S. A. Get this new, up to the minute, comprehensive, authoritative 
member S. A. "E.. and well 160-page guide, THE A B C oF AviaTION and keep it for 5 
160 pages. Pocket size. days. If it does not completely sell itself as one of the most 
Illustrated with 150 espe- valuable texts ever written for anyone who wishes to become 
cf org Ra | ——- airwise, then return it for full refund. Enclose no money. 
tional paper cover. A sim- Just pay the postman one dollar and a few cents postage. 
plified instruction manual Fill in and mail the convenient coupon at once, 


for non-technical aviation 
enthusiasts, simplifying the 


basic. principles of. con- Norman P. Henley Publishing Company 


struction anc 


a Price sree. Dept. PA-1, 2 West 45th Street New York 


rt 


operation of 


Enclose No Money—Just Fill In and Mail This Coupon 


Norman P, Henley Publishing +. ae Inc. 

2 West 45th St., New York, N. 

Gentlemen:—Please send me a copy of Tut A B C oF Aviation, by Major Victor W. Pagé, 160 
pages, and I will pay the postman $1.00, plus a few cents postage, in full payment. I under 
stand that if not thoroughly satisfied | may return the book within 5 days and you will refund 
my money. (We will pay the postman ourselves if you will enclose one dollar with this coupon.) 
BE GD: 6066.56: 6 6.5 0.66 66:4.:005050.66 006.0055 65.0066000 0000050 406005000604000808sb00s SEE ERs EES 
PG 00:60:66 45400005605 9400000006854 05S540RCRSNE NEES ceo eveecvccveecososesscese 

CRY secvccccccccerevecceeccocccccsescccoooeesoecees GOMRE ccsccnsdvccncccoveeseeses P.A, 1-29 


[] Check here for catalog of all Henley publications on more than 50 practical and scientific sub- 
jects, including special circulars of other Aviation Books. 


Please mention Popular Aviation and Aeronautics when writing to advertisers 
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Kill Devil Hill, Kitty Hawk, N. C. 


International (ivil 
eronautics (onference 


MONG the outstanding aerona 

tical events of the year 1928, the 

International Civil Aeronautics 
Conference, called by the President of 
the United States at Washington, D. C 
December 12th to 15th, 1928, rightfully 
deserves an important place. 

The Conference provided a fitting 
close to the first quarter century of 
aviation progress throughout the world, 
and was called at a time to coincide with 
the commemoration of the Wright 
brothers’ achievement. 

In response to President 
official invitation, which was extended to 
all the nations, the powers of the world 
designated men of outstanding achieve- 
ment in aeronautics to be their delegates 
and to participate in the Conference. 

The following countries were repre- 
sented at the events in Washington: Aus- 
tria, Australia, Belgium, Canada, Chile, 


( ‘oolidge’s 


Chir Colombia, Costa Rica, Cuba, 
Czechoslovakia, . Denmark, Dominican 


Republic, Esthonia, Finland, France, Ger- 


many, Great Britain, Greece, Guatemala, 
Hungary, India, Irish Free State, Italy, 
Japan, Mexico, Netherlands, New Zea- 
land, Nicaragua, Norway, Panama, 
Persi Poland, Serbia, Croatia and 
Slovenia, Siam, Spain, Sweden, Switzer- 
land, Turkey, Venezuela, and the United 
The following were the official dele- 
gates to the Conference: 
Austria 
Eugene Hauenschield, Counselor of 
Legation. 
Australia 
Lt. Col. H. C. Brinsmead, Controller 
General ef Aviation, and Capt. G. F. 


Wales 


New South 
Aero Club. 


Hughes, 


Sec tion, 


president, 
Australian 


Belgium 
Allard, ( ‘hie | 
Technical Service, 


Engineer and 


Aviation 


Emile 
Director of 
Department. 


Canada 

G. J. Desbarats, Deputy Minister of 
National Defense; W. W. Cory, Deputy 
Minister of the Interior; P. T. Coolican 
\ssistant Deputy Postmaster General; 
Wing Commander J. L. Gordon, Diree- 
tor of Civil Government Air Operations; 
F. H. Peters, Surveyor General; J. D 
Craig, Director General of Surveys and 
Boundary Commission, and Captain W 
R. Maxwell, Director of Provincial Air 
Service for Ontario. 


Chile 
Capt. Marcial Arredondo Lillo, Chilean 
Army Aviator, and Alfredo Leigh, 
Chilean Engineer and Aircraft Inventor. 
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HERES THE RIGHT WAY TO GET YOUR START IN 


AVIATION! 


a 
A _ 


Preliminary Training 


O you want to break into 
Aviation, eh? Why?” 

“Because I feel there is a good 
future in Aviation. It is rapidly 
becoming a big industry.” 

“You bet. Air Travel is revolu- 
tionizing transportation. Ina short 
time you will see big freight and 
passenger liners soaring between 
New York and San Francisco. 
There will be plenty of opportuni- 
ties for serious minded men. But 
tell me this—have you had any 
Aviation training?’ 

“Well, no. I am trying 
way to get started.” 

“Listen, Buddy. Let me save you 
a lot of time and grief. If you want 
to break into Aviation the right 
way, get your preliminary training 
first. Success in any undertaking 
depends upon the right start, and 
this is doubly true in Aviation. 

“Can you read an air map, an 
inclinometer, an altimeter? How 
would you take off? How does the 
weather affect flying? How are 
airplanes designed? These and a 
hundred other things you should 


to finda 


mention Pe 


know before you can expect any- 
thing from Aviation. They haven't 
got time around a busy airport to 
give you this basic training. 

“Why don’t you take a Home 
Study Course in the basic funda- 
mentals of Aviation? It’s just what 
you need before you go to a flying 
school. You'll learn the inside facts 
which are so essential to your suc- 
cess. You'll find this training 
chockfull of interest—mighty fas- 
cinating. Then, when you finish 
you will find it twice as easy to get 
ahead. Your chance of getting pro- 
motion will be twice as good. 

“Hey Bill! What’s the name of 
that Aviation School in Chicago? 
That’s it—American School of 
Aviation, established in 1916—the 
oldest school of its kind in the 
country. Write them for full infor- 
mation.” 


Aviation Book— 
Free If You Are Serious 






Important! 


in the Airplane Industry. It is 
not for curiosity seekers. It is in- 
tended for men who realize the im- 
portance of the right kind of train- 
ing and the right kind of a start in 
order to get somewhere in the 
Aviation Industry. 

Are you this type of man? If you 
are, then send the coupon. Your copy 
of this free booklet, together with com- 
plete information on how you can get 
your preliminary train- 
ing at home, will be sent 
to you promptly, free 
and prepaid. 





THE 
AMERICAN 
SCHOOL OF (“¥—" 
NT a 


3601 Michigan Ave., CHICAGO, ILL. 





The American School of Aviation, 

3601 Michigan Ave., Dept. 1462, 

Chicago, 11. 

Med thout any obligation on my part “ul me your 
nook Oopertunitios in the pivchane industry 

ind information about your Home Study Course 

n Practical AY ation, 











Na A 
We offer to send free, to those ¢ ,,,, 
who are in earnest, a copy of an in- 
teresting booklet Opportunities {.° wn rectintarete 
pular Aviation and Aeronautics when writing to advertisers 
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China 
Wang Chen Foh, Engineer. 
Columbia 


Senor George Biedermann. 
Costa Rica 
Hon. Don Manuel Castro Quesada, 
Minister to Washington. 
Cuba 
Capt. Eduardo Laborde, Cuban Army; 
and Ensign Arnot de Plazaola, Cuban 
Navy. 
Czechoslovakia 
Dr. Jan Papanek, Secretary to Lega- 
tion. 
Denmark 
Peter Olaf de Treschow, First Secre- 
tary of Legation. 
Dominican Republic 
Hon. Maximo L. Vasques Gautier, 
Dominican Minister to France, Italy, 
Switzerland and Belgium. 
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Great Britain 

Rt. Hon. Lord Thomson, formerly 
Secretary of State for Air; Capt. R. J. 
Goodman Crouch, Supply and Research 
Department of the Air Ministry; and 
Wing Commander T. G. Hetherington, 
Air Attache, British Embassy. 

Greece 

Angelo Anninos, Counselor of Greek 

Legation. 


Guatemala 
Dr. Don Ramiro Fernandez, Secre- 
tary of Legation; and Aviator Com- 
mander Oscar Morales Lopez, Guate- 
malan Army. 
Hungary 
Hon. Count Laszlo Szechenyi, Minister 
to Washington. 
Irish Free State 
William J. B. Macaulay, First Secre- 
tary of Legation. 





Esthonia 
Col. Victor Mutt, Esthonian Consul 
General in New York. 


Finland 
Hon. L. Astrom, Minister to Wash- 
ington. 


France 

Pierre Etienne Flandin, Vice President 
of the Chamber of Deputies; M. Franck, 
Engineer in Chief of Aeronautics in Air 
Ministry; Gabriel Voisin, Aviation and 
Automobile Manufacturer; and Major 
Georges Thenault, Air Attache, French 
Embassy. 


Germany 
Privy Counselor Fisch, Assistant Sec- 
retary for Air, Reich Ministry of Trans- 
portation; and Dr. Emil L. Baer, Secre- 
tary of German Embassy. 


Italy 
Exe. Gen. Italo Balbo, Undersecretary 
of State for Aviation; Count Alberto 
Marchetti di Muriaglio, Counselor of 
Italian Embassy; Col. Tedeschini, Royal 
Air Force; Major Bitossi, Royal Air 
Force; Lieut. Cagna, Royal Air Force; 
and Commander Silvio Scearoni, Air At- 

tache, Italian Embassy. 


Japan 
Setsuzo Sawada, Counselor of Em- 
bassy; Capt. Nobuichi Kusonoki, As- 
sistant Military Attache; and Lieut. 
Yoshitake Miwa, Imperial Japanese 
Navy and Assistant Naval Attache. 


Mexico 
Guillermo Villasona, Chief of Civil 
Aeronautics Department of Mexican 
Government. 
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Nicaragua 
Gen. Jose Solorzano Diaz, Consul Gen- 
eral in New York. 


Norway 
Alexis H. G. O. Lundh, Counselor of 
Legation. 


Panama 
Hon. Dr. Don Ricardo J. Alfaro, Min- 
ister to Washington; Ramon Arias, Sr.; 
Ramon Arias, Jr., Panaman Avjator; 
Eduardo Icaza, Civil Engineer; Guil- 
lermo Single, Panaman Aviator; William 
Y. Boyd, American resident. 


Persia 
Mozaffar Mirza Firouz, Second Secre- 
tary of the Legation; Dr. Marcellus D. 
Redlich, Acting Imperial Persian Consul 
in Chicago, and Henry G. Finkel. 


Poland 
Julian Eberhardt, former Vice Minis- 
ter of Communications, and Wittold 
Wankowicz, Commercial Counselor. 


Serbs, Croats and Slovenes 
Bojidar P. Stoianovitch, Secretary of 
Legation, and Dushan Sekulitch. 


Siam 
Lieut. Col. Phra Amara Sakdavudh, 
Member Siamese Air Force; Maj. Luang 
Devesr Amnuayriddhi, Member of 
Siamese Air Force, and Luang Chara, 
Third Secretary of Siamese Legation. 


Spain 
Maj. Victoriano Casajus, Military 
Attache; Maj. Joaquim Perez Seoane, 
Chief of Section of Airports, and Senor 
Don Juan J. Juaregui y Gil, Chief of 
Section of Aero Traffic. 


Sweden 
Nils Gustaf Weidel, Commercial Coun- 
selor of Legation and Karl Lignell, Chief 
Engineer and Traffic Manager Aerotrans- 
port. 


Switzerland 
Etienne Lardy, Counselor of Legation. 


Turkey 
His Excel. Ahmed Mouhtar Bey, 
Turkish Ambassador to the United 


States. 


Venezuela 

Luis Churion, Secretary of Legation, 
and Lieut. Miguel Rodriguez, Venezuelan 
Army Aviator. 

The official delegates of the United 
States of America were Joseph S. Ames, 
Senator Hiram Bingham, F. Trubee 
Davison, Lester D. Gardner, W. Irving 
Glover, Harry Guggenheim, Nelson T. 
Johnson, Charles A. Lindbergh, William 
P. MacCracken, Edward P. Warner, 
William F. Whiting, and Orville Wright, 
who was the guest of honor at the Con- 
ference. 

In addition to the official delegates 
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A Job for Those 
Who Enroll 


During January! 


Over 100 airplane factories prom- 
ise to build 15,000 airplanes in 1929! 
Thousands of new dealers, distribu- 
tors, airports, transport and express 
companies will open. From 75,000 


to 200,000 air mechanics will be 
needed And there are less than 
4,000 licensed airplane mechanics in 
the whole United States today! 

No wonder salaries are high! No 
wonder experienced, thoroughly 
trained airplane experts have no 
difficulty in finding good jobs at high 
pay and receive fast advancement. 

And now Parks Aircraft, Inc., the new 
$2,000,000 Manufacturing Corporation 
agrees to give every man who enrolls in 
the Airplane and Engine Mechanics 
Course during January a job in the plant, 
in turn, upon graduation! 


There are no strings to this offer except 


] 
yh 


that you reach scho¢ January! The 
first $175,000 unit of the Parks plant is 
up—the first ships are in the air! But 
men are needed—badly—or production 
cannot go on] 

Get into this fascinating profitable in- 
dustry. Get yourself a position that 
leads t alaries of $300 to $500 per 
month—and leads upward to salaries of 
$6,000 t $25,000 per year as superin- 
tendent, production man, factory execu- 

' 


tive or transport engineer 


228-M Mo. Theatre Bldg., ST. LOUIS, MO. 


Please mention Popular Aviation and Aeronautics when writing to advertisers 
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Cine Experts Neede 
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Since it costs no more to receive Parks 
training on nearly $200,000 worth of 
equipment, under skilled instructors 
vou should investigate this training given 
by the largest and most elaborately 
equipped civilian aviation school in the 
world. 

At Parks Air College we have Whirl 
winds, Caminez, OX5, Liberty, Hispan 
Suiza, Velie and other latest motors 
You tear these down, repair them, build 
them up, and test them. 

You learn all about airplanes and en- 
gines. You actually build airplanes com- 
plete piece by piece. 

You learn factory production methods; 
become qualified for field duty, factory 
jobs, foreman’s and superintendent's 
positions! 

You get field duty on the flying line 
where you are entrusted with the respon- 
sibility of keeping a certain number of 
airplanes in the air. The Parks job-way 
system gives you training under actual 
factory and transport conditions! 


PRICES GOING UP! 


On February first tuition for the Air- 
plane and Engine Mechanics Course goes 
up! And only if you enroll during Janu- 
ary can we definitely offer you a job, so 
catch the next train for St. Louis! Seize 
your opportunity. If you want addi- 
tional details wire for a free copy of 
“The Man Who Tunes the Plane,” our 
Mechanics’ School cata- 
log, that gives you full 
particulars of the course, 
and shows photos of stu- 
dents learning to build 
and service airplanes and 
engines. Wire or rush 
the coupon today! 











Parks Air College, Inc., 

228-M Mo. Theatre Bldg., 

St. Louis, Mo. 

Send me “The Man Who Tunes the Plane,” 
and full information of your special January 
offer. 
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from the United States were a number 
of official representatives. 

There were many unofficial delegates 
from the nations, comprising many fig- 
ures well known for manufacturing, 
operating and technical achievements. 

Prior to the opening of the Conference 
most of the delegates were the guests 
of the City of Chicago and attended the 
International Aeronautics Exposition in 
that city. 

The delegates were welcomed by an 
address by President Coolidge. 

The Right Honorable Lord ,Thomson, 
formerly Secretary of State for Air of 
Great Britain, and President of the 
Yoyal Aero Club, replied to the Presi- 
dent’s speech of welcome. He pointed 
out that all the foreign delegates were 
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plete papers were made available by the 
Government Printing Office to the dele- 
gates, so that discussions could follow. 

The three morning sessions of the Con- 
ference were devoted to Air Transporta- 
tion; Airway Development, including 
meteorology and communications; and 
Trade in Aircraft and Engines. 

The evening session on December 13th 
was given over to the consideration of 
Pioneering Flights. At this session a 
motion picture entitled, “Twenty-Five 
Years of Flight” was shown to the dele- 
gates. This film deserves special men- 
tion, as it was assembled by taking mo- 
tion picture records of the American 
Government, films loaned by the foreign 
countries, and films of pioneer flights 
loaned by various news reel companies, 





impressed with the great and rapid 
progress that had been made in this 
country in the past two years. He 
called attention to the fact that distances 
are great in this country; to the fact 
that military and defense requirements 
do not cramp the development of civilian 
flying by imposing limitations on manu- 
facturers, and finally that in this country 
there exists a solid financial backing in- 
finitely more substantial than is to be 
found in any European state. 

The various sessions of the Conference 
reviewed all phases of aviation progress 
in the matters of general development: 
civil aviation, air transports, aircraft en- 
gines, aeronautical research, aeronautical 
law, meteorology, aero propaganda, navi- 
gation, photography, and airports. 

English and French were the official 
languages of the conference, and sixty- 
eight papers were presented to the as- 
sembled delegates. To avoid the wast- 
ing of time, summaries of the papers were 
read in English and French, and the com- 


Left to right, Capt. R. J. G. 
Crouch, Lord Thomson, Wm. P. 
MacCracken, Pierre Flandir. 





ind arranging them into a continuity. 
The films were presented by F. B. Pat- 


terson, past president of the National 


Aeronautic Association. In the audience 
were many of the pioneer flyers who 
saw on the screen the record of their 
own hievements. 

On December 15th a joint Army-Navy 
demonstration took place at Bolling 


Field. The delegates were given an Op- 
portunity to inspect the various types 
of Army and Navy aircraft as well as 
the many visiting ships. 

At the close of the Conference in 
Washington the delegates journeyed to 
Kitty Hawk, N. C., arriving there on the 
seventeenth of December to celebrate the 
twenty-fifth anniversary of flight by 
dedicating a memorial to the Wright 
brothers on the scene of their conquest 
of the air, December 17, 1903. 
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Club News 





RELIMINARY plans for the for- 

mation of Aviation Country Clubs, 

Inc., were announced some time ago, 
and the interest has been so great that 
already club-units are being established 
in carefully selected localities all over the 
United States. 

Aviation Country Clubs will combine 
flying with all the social and outdoor 
activities of the finest country clubs. 
Spacious flying fields will be at the dis- 
posal of the man who wants to become 
an expert in aviation, for the youngsters 
who want to learn to fly and for the 
ladies as well. Here the finest and most 
personable instructors obtainable will be 
on hand with every conceivable con- 
venience available to make flying easy, 
comfortable and congenial. 

The Board of Governors comprises 
William <A. Rockefeller, Charles  L. 
Lawrance, Robert Law, Jr., Sherman M. 
Fairchild, Earle Osborn, James B. Tay- 
lor, Jr., and George B. Post. The first 
of these clubs, on Long Island, will soon 
be functioning and within a short time 
another one in Westchester County, New 
York. Others will follow as quickly as 
consistent in Philadelphia, Washington, 
Newport, Pittsburgh and many other 
cities. 

It is planned to dot the United States 
with these organizations; a member of 
one will automatically become a member 
of all, thus making possible an air tour 
of the country, stopping each night at 
one’s own club where expert servicing 


may be had, where one may park one’s 
plane for as long or as short a time”as 
one wants, enjoy meals in the club grill, 
obtain comfortable sleeping quarters, 
play a bit of tennis, perhaps do some 
dancing and then, when so inclined, hop 
off and fly to the next club enroute. 

For those who are not, as yet, actual 
flyers, there will be the opportunity to 
absorb the jargon of the flying field, be- 
come followers of the sport through close 
association with those who know the 
game and enjoy the sight of frequent 
aerial maneuvers from the spacious ob- 
servation decks of the club houses. 

Among those who have become mem- 
bers of Aviation Country Clubs and are 
active in their formation are: Miss Ruth 
Nichols, Miss Amelia Earhart, Harry P. 
Davison, William B. Leeds, Darwin J 
Adams, John S. Reaves, Charles T. Lud- 
ington, Cornelius Vanderbilt Whitney, 
William P. MacCracken, Roland Palm- 
edo, Charles S. Payson, Sebastian L. 
Pond, John T. Pratt, Edward V. Sperry, 
George M. Pynchon, Jr., Commander 
Richard Byrd, Major James Fitzmaurice, 
Miss Estelle Manville, Sir Hubert Wil- 
kins and Governor Trumbull of Con- 
necticut. 
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The sponsors of Aviation Country 
Clubs have borrowed the basic idea from 
England, Australia and Canada where 
flying clubs have been in existence for 
some time past. While the fundamental 
idea is the same, the general character 
and purposes of the American clubs are 
somewhat different; those in the United 
States are being organized on a much 
more impressive scale, combining many 
more activities and more luxuries than 
those in other countries. 

Lady Heath, of London, now in this 
country, has been a prime mover in de- 
veloping light aircraft clubs in England 
ind is one of society's ablest pilots. She 
will, it is hoped, lend a hand in the de- 
velopment of the American clubs. 

American society’s flying country club 
idea is based on the enjoyment of 
and com- 


avia- 


tion in a congenial, attractive 

fortable atmosphere. An interesting fea- 
ture of the club’s plan is the proposed 
standard design for club houses. The 
style of architecture is of modernistic 
ype, the buildings to be constructed 
the shape of airplanes, making a distine- 
tive landmark for ships aflight. A large 
lounge, dining room, locker room and 


servants’ quarters will occupy the ground 


floor; while on the second will be sleep- 
ng rooms for members, a grill, smoking 
rooms, wanton large lounge for ladies 
nd the observation decks and windows 
In addition to the flying fields there will 
be tennis courts 

The parent organization of Aviation 
Country Clubs is located in New York 
City at 551 Fifth Avenue 

Philip R. Grush, 284 Cabot Street, 
President of the Beverly Aero Club, 


Mass., v 


ight course 


rites that the club has 
in the theory of 


Beverly, 


} 
organizea 


ight, aerodynamics and _ navigation. 
The y have Liberty and Hisso motors on 
which to work and are a tively securing 
money to purchase a plane early in the 
spring. A financial plan of stock units 
for membership in the club is being 

worked out. aS 
L. Smith, 830 “L” Street, Sacra- 


writes of the formation of 
imento Aero Club with thirty 
1e original group. The club 
ship by having the 


mento, Calif 
the Sac 
members in tl 
plans to purchase a 
members pay $100.00 down and $150.00 
in six payments of $25.00 per month. 
This movement has caught on very 
quickly and it is quite possible that with- 
in a short time other units will be formed 
in Sacramento under the leader- 
ship. 


same 


The Portsmouth Aero Club of Ports- 
mouth, New Hampshire, is rapidly pro- 
gressing. At the first meeting held re- 
cently fourteen charter members were 
signed up. Ralph C. Margeson, 1381 S 
Street, states that regular meetings are 
now being held and the club hopes to 
have its own plane flying from the 
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Portsmouth Airport which is now rap- 
idly being cleared. 


Good progress is being made with the 
City of Lakes Aero Club of Minneapolis, 
Minn. John C. Wells, Vice-president of 
the club, writes that members are work- 
ing on the building of a three place train- 


ing job, designed by Orville H. Hick- 
man, Designer of the Swallow, Pheasant, 
Air King and Starling airplanes. A 180 


H. P. Hisso Motor and a Clark Y wing 
section will be used. The City of Lakes 
Aero Club has over seventy new mem- 
bers and now hold meetings at the Cen- 
tral Y.M.C.A. Bldg., Minneapolis, Minn. 

A letter from Don Redding, President 
of the Aero Club of Maryland, reports 
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activity in Baltimore. In addition to 
furnishing flying instruction at the City 
Line Airport, the club is organizing a 
ground school course, and it is expected 
that ultimately a complete aeronautical 
school will be sponsored by the club. The 
cost of instruction has been reduced to 
a& very nominal sum, in order to give 
young men of moderate incomes an op- 
portunity to learn flying. 

What is said to be the first Aero Club 
organized by any “Prep” school in the 
state of Virginia has been instituted by 
some fifteen cadets of the Hargrave Mili- 
tary Academy, Chatham, Va. The club 
has already subscribed to several leading 
aviation publications and purchased a 
ground course for the use of its members. 
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HY not doit now? Build 
better buildings! You 
will eventually have to 


have better buildings, fireproof 
buildings, of modern construction. 
The visiting pilot or air passenger 
is the greatest advertisement for 
good or evil that visits your plant, 
your flying field, or your hangars. 
Impressions made on these people 
ofttimes constitute the clinching 
argument for or against a sale. 
Aviation buildings will have to 
be built better and more substan- 
tially. Ask your insurance man. 
He will give you some rather 
startling information. Good han- 
gars of brick and steel or all steel 
with Kinnear Doors will secure 
for you the lowest insurance rate. 
Build a good hangar, equip it 
with the best and you will have 


528 Walnut St. 
KANSAS CITY, MO. 
111 Railway Exchange 








Better Hangars 


The Kinnear Manufacturing Co. 
MAKERS OF KINNEAR AUTOMATIC 


General Offices: 9 Fields Ave., Columbus, Ohio 


DISTRICT OFFICES IN 


BOSTON CLEVELAND NEW YORK | 

294 Washington St. 528 Union Bldg. 342 Madison Ave. 
CHICAGO DETROIT PHILADELPHIA 

128 N. Wells St. 812 Ford Bldg. 503 Wesley Bldg | 

CINCINNATI NEW ORLEANS PITTSBURGH | 


730 Hibernia Bk. Bldg. 





taken care of everything in the 
first cost. There never was a bet- 
ter time for building good avia- 
tion buildings than right now. 
The cost of maintenance on cheap 
buildings poorly equipped is too 
great. Look to the future, com- 
pare the costs, and the figures will 
show that it is more economical to 
build a good hangar with good 
doors, than it is to build “some- 
thing that will do,” and load your- 
self with an unbalanced upkeep. 





It is good practice and good 
business to build a better building 
and eliminate costly upkeep. The 
constant drain of upkeep on oper- 
ating capital has meant more 
than one business failure. 


Better airports, better build- 


ings, Kinnear Doors. 


FIRE DOORS 


617 Oliver Bldg. 
WASHINGTON, D. C. 
1135 Investment Bldg. 
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Radio in Aircraft 


NTERFERENCE with radio recep- 
tion on aircraft caused by the engine 
ignition system has heretofore de- 

fied banishment proceedings. Suppres- 
sion measures have minimized th« 
turbing noise but attempts at complete 
elimination have failed. This is true de- 
spite well-meaning claims, at intervals, 
that the problem of ignition interference 
had been solved. Like the claims in be- 
half of so-called static eliminators, the 
stories of ignition-noise “elimin ‘ 
have been accepted with a grain of salt. 
Now, however, a similar claim by the 
Bureau of Aeronautics, United States 
Navy Department, is entitled 
measure of recognition since the problem 


dis- 


itors 


to a full 


appears to have been attacked at its 
source. 

Cooperating with a commercial organ- 
ization, the Bureau of Aeronautics has 


developed a shielded spark plug which, 


By S. R. Winters 


encouraging and even inviting their com- 
11 manufacture and installation on 
This invention, 
distance range 


mercl 
various types of planes. 
it is said, will double the 
of aircraft radio receivers. 
Lieutenant-Commander A. I. Price, 
officer in charge of aircraft radio for the 
Bureau of Aeronautics, in an exclusive 
with this writer, traced the 
various attempts to solve the ignition- 


interference proble m, note d the obstacles 


that have retarded the progress of the 
difficult undertaking, and pointed out 
why he believed the newly-designed spark 
plug offers a satisfactory solution. The 
gravity of the problem and the impor- 
tance of its correct solution are suggested 
when we are reminded of the increasing 
use of radio telephones on aircraft for th 


reception of weather forecasts and other 
Normation pertinent to the safety of 


tors. The Airways Division of the 





together with the usual engine-ignition 
shielding will, it is claimed, completely 
suppress the noise so long a disturbing 
factor in radio-telephone reception on 
aircraft. This shielded spark plug has 
been subjected to tests on an UO type of 
observation plane and its gratifying per- 
formance as a silencer of airplane engine 
noises is such that similar installations are 
contemplated on a pursuit plane and a 
torpedo plane. In fact, the experiments 
with this method of shielding conducted 
by Navy engineers from the Naval Re- 
search Laboratory, Bellevue, D. C., at the 
Anacostia Naval Air Station, have 
afforded such satisfactory results as to 
foreshadow quantity production of these 
shielded plugs at an early date; the Navy 
Department, on the basis of these tests, 





Lieut. G. H. De Baun, U. S. N., 
exhibiting the new spark plug for 
air-craft engines which eliminates 
ignition static. 





United States Department of Commerce, 
for instance, is to establish marker radio 
beacons along the civilian airways for the 
furnishing of radio-telephone communi- 
cations to airplanes in flight, and the re- 
ceipt of these messages necessitates the 
elimination of aircraft disturb- 
ances that would interfere with audible 
reception. The Bureau of Standards has 
indicated the absolute necessity for some 
form of airplane-engine shielding in order 


engine 


to effectively use radio beacon services 

“Everyone identified with radio,’ 
points out Lieutenant-Commander Price, 
“has been endeavoring to solve the igni- 
tion problem for a number of years. The 
Departments of Navy, War, and Com- 
merce have been trying to eliminate igni- 
tion disturbances, which produce a very 
high noise level in all aireraft radio re- 
ceivers. The problem, however, was 
never as serious an objection to the Navy, 
up to the present time, as it has been to 
employing 
radio-tele- 


services 


Government 
instead of 


other 
radio-telephone 
graph communication. This is due pri- 
m irily to the fact that a greater distance 
is obtainable from radio telegraph than 
apparatus, with the same 
power input. The Navy 
developing suitable light-weight 
telephone equipme nt for small planes in- 


tele phone 
program of 
radio- 
troduced to the service the necessity of 
ignition shielding. 

“For more than two years, the Navy 
has experimented with various methods 


of inserting high-frequency chokes in the 


ignition system of aircraft but these 
proved unsatisfactory ior various rea- 
sons. At first, the Navy did not look 


with favor upon the shielding of ignition 
leads, since in the older systems of igni- 
tion the insulation on these leads was 
regarded as insufficient to prevent. igni- 
tion current from penetrating the insula- 
tion and grounding on the surrounding 
shielding. With the advent, however, of 
superior ignition cable and with the 
Navy’s development. of the Scintilla mag- 
neto it was found possible to shield the 
ignition system without causing a break- 
down of the insulation. 

“In the past, various methods have 
been employed by other 
shielding the ignition system, but these 
attempts usually stopped at the spark 
plug caps 


services in 


plug—although some spark 
were developed for enclosing the plug 
The primary objections to these caps 
were their bulkiness and difficulty of in- 
stallation on certain engines, where the 
available space for the spark plug is 
restricted. And, in addition, they do not 
radiate sufficiently the heat which is en- 
countered on high-compression engines. 

“It is believed that with the shielding 
system previously employed and with the 
shielded spark plug recently developed, 
the problem of suppressing the noise of 
engine ignition has been solved. Some 
additional experiments will probably be 
necessary on the test installation, but the 
Navy believes that it will shortly be 
ready to procure production installations 
for its planes which will carry all types 
of radio equipment.” 





er 


















1929 




















(February, 1929 


and Aeronautics 


77 


Our Library and Yours 


BOOK on flying as an art and 
profession, and a book about 
early flyers in China, India, and 
mediaeval Europe are of interest this 
month. Captain Macmillan and Dr. 

Berthold Laufer are both well-known in 

their fields, and these books are of spe- 

cial interest the authority 
ith which they are written. 

Tue Art or Fiy1nG, by Capt. Norman 
Macmillan, M. C., A. F. C. Pub. by 
Edwin Valentine Mitchell, Hartford, 
Connecticut, 1928. 175 pp. Illus. 
Price, $1.75. 

Books describing the management of 
iirplanes in flight are not uncommon. 
The interest in flying is so great at the 
present time that training manuals are 
read very eagerly, and it may be, more 
or less indiscriminately. Among the va- 
rious available treatments of the topic, 
however, a certain few are notable for 
the originality, or the clarity, or the 
vigor with which they present the stand- 
ard set of facts relating to all airplanes 
nd all pilot’s cor kpits. Captain Mac- 
millan’s book is among this limited group. 
It is quite definitely in addition to the 


because of 


existing fund of material on the art of 
piloting an airplane. 

Captain Macmillan has been steadily 
engaged in flying ever since war days 
He was a Lieutenant and Flight Com- 
mander in the Royal Flying Corps, with 
n official record of having accounted for 
planes He s decorated 
Military Cross and the Air 
Since the war Capt. Mac- 
millan has participated in a number of 
important flights, including two attempts 
d the world For the past 
years he has been a test pilot. 
naturally 

ken by one concerned with the de- 
elopment and practical application of 


n enemy) 


ith the 


Force Cross 


; } ’ 
> Ty rou 
) ‘ f 
Possibly the point of view 


i 
theories accounts for the unusual 
thoughtfulness of this book. It may be 
ud, though the statement is likely to 
» misunderstood, that Capt. Macmillan 
‘als with the philosophy of flying. This 
juality makes the book of value to almost 
nyone anxious to get a clear and ordered 
aerodynamic facts which 
ake flight possible. 

The Art of Flying covers the field of 
lementary airplane piloting. Little is 
iid about aerobatics or stunt flying. As 
i mere book of rules for pilots the book 
s inclined to be sketchy. 
nied matters of technique is given to 


1 of the 


But space de- 


principles which lie behind the technique, 
ind the result as judged by its actual 
value certainly justines itself. 

The operation of seaplanes, the com- 
plete speed range, the art of test flying, 
ind types of aircraft and why, are all 


topics covered with marked originality 
and freshness. Captain Macmillan has 
done a very intelligent and helpful piece 
of work in writing The Art of Flying. 
THe PREHISTORY OF AVIATION, by 
Berthold Laufer. Pub. by the Field 
Museum, Chicago, 1928. 93 pp., 12 
plates photogravure. Price, $1.25. 
One of the most curious publications 
which has yet been issued in the field of 
aeronautics is The Prehistory of Avia- 
tion, by Dr. Berthold Laufer, Curator of 


Anthropology, and Sinologist of the Field 
Museum of Natural History, Chicago. 
In this monograph Dr. Laufer gathers 
and discusses a quantity of material from 
Far and Middle Eastern sources relating 
to aviation, real or fancied. Certain 
mediaeval European attempts at flight 
are also noted briefly. Dr. Laufer does 
not seem to have an ax to grind in spite 
of his conviction that Chinese investiga- 
tors preceded all others in the study of 
(Continued on page 104) 
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A corner of the park and harbor at Vancouver, B. C. 


OMMERCIAL aviation in British 

Columbia has made very rapid 

strides during the past 12 months 
The use of airplanes and seaplanes, not 
only for providing a medium of fast 
transportation, but also for operation in 
fishery and forestry patrol work, photo- 
graphic work, and many other different 
activities has developed at a phenomenal 
speed around the cities of Vancouver and 
Victoria. Vancouver, by reason of the 
fact that it is the commercial capital of 
the province of British Columbia, is pos- 
sibly the largest centre of aviation in 
the Western Canadian provinces, and 
this city is today the headquarters of 
two flying schools and also of several 
private airplane companies, as well as a 
station for the Royal Canadian Air 
Force. 

Development of aviation in Vancouver 
ean be traced to the work of what is now 
the Vancouver branch of the Aero Club 
of B. C. Squadron Leader A. Earl God- 
frey, who recently completed the flight 
across Canada, played a very important 
part in setting commercial aviation in 
British Columbia on a sound basis, when 
he fostered the organization of what is 
now the Aero Club. 

In 1923 Squadron Leader Godfrey be- 
came acquainted with the fact that there 


vere a number of organizations which 
were to some extent interested in avia- 
These 
organizations hatl no aggressive program, 
however, and were largely in the nature 


tion in the city of Vancouver. 


of social rendezvous for ex-officers of the 
flying branches of the Allied armies 
Squadron Leader Godfrey invited all men 
in Vancouver interested in aviation to 


ittend a meeting at the air station and 
t this meeting the International Air 
Force Club was formed The Interna- 


tional Air Force Club was shortly after- 
wards given the title of the Air Force 

lul B. C., and the first president of 
the organization was Major A D. Bell- 
Irving, M.C. During the next two years 
this club de veloped at a rapid rate and 
in the year 1925 they forwarded a resolu- 
tion to the Canadian Senate and House 
in which they requested ac- 
government 


of Commons 
tion on the part ol the 
towards the encouraging of the establish- 
ment of air force clubs throughout all 
of Canada. The plan outlined for the 
establishment of these clubs contem- 
plated that the government should au- 
thorize the Royal Canadian Air Force 
to place its equipment at the disposal 
of bona fide members of air force clubs, 
and that flying instruction would thus 
be available under the supervision of 


qualified officers attached to the govern- 
ment torce 

In 1926 negotiations were started by 
the Air Force Club of British Columbia 
with the Air Force Club of Manitoba in 
an attempt to institute the joint organ- 
ization which would embrace air force 
clubs throughout the whole of Canada 
» aviation 


To further increase interest 1 
a series of talks was given over the radio 
by Captain Leonard Miller, secretary of 
the Air Force Club and also secretary 
of the various organizations of a similar 
nature which had branched out, and by 
Major D. R. MeLaren. Finis was writ- 
ten to the activities of the Air Fores 
Club of B. C. in December, 1927, when 
in order to qualify for recognition un- 
der the Canadian government scheme for 
the supply of light airplanes to flying 
clubs, the club officially dropped the 
word “force” from its name and became 
recognized as the Vancouver branch of 
the Aero Club of B. C. A similar or- 
ganization was also established at Vic- 


toria, and was known as the Victoria 
Aero Club. In Victoria the landing field 
and hangars of the B. C. Airways 
Limited were available and the club 
secured permission to use these and se- 
cured an official license for these landing 
fields from the Dominion authorities. 
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A very different situation prevailed in 
Vancouver, however, where the city 
council showed a certain amount of in- 
difference regarding the encouragement of 
civic aviation. After considerable force 
had been brought to bear on the coun- 
cil and the extending of an invitation to 
Col. Lindbergh to visit the city and the 
refusal to comply with this request by 
the famous flying ace on account of the 
lack of a proper landing field at Vancou- 
ver, Mayor L. D. Taylor became particu- 
larly interested in encouraging aviation. 

In May, 1928, the ap- 
proved of the leasing of 50 acres of land 
on Lulu Island to form a temporary air 
port, and also agreed to expend $7,500 


city council 


in preparing this field for aviation use. 


Matters were, however, allowed to lie 
over until in the middle of July two re- 
quests 10! the use of the civic airport 


were received from companies wishing to 


start an immediate daily service between 
Vancouver, Victoria and Seattle. These 
companies were the (Comme rejal Air 
Transportation Company of Everett, 
Washington, and the B. C. Airways 


Limited of Victoria. Realizing the neces- 


sity for prompt work the Vancouver 
council wired Ottawa for confirmation of 
the license which had previously been 


applied for and immediately on receipt 
of this a temporary landing field was 
rented and the hay on the field ordered 
eut. This order was made on July 22 
and two days later the first airplane 
landed Vancouver’s new airport and 
came to rest amid a field studded with 
hay co ks 

The honour of being the first plane to 
reach Vancouver went to the Ryan four- 


Commercial 
which was 
who was ae- 


passenger monoplane of the 
Air Transport Company, 
piloted by John L 
comp nied by John Scott of Everett, 


ingdon 


Wash., manager of the company. 

A few minutes after the Ryan, the 
second plane arrived at the field. This 
was the Ford-Stout tri-motored mono- 


vs Limited, Vic- 
Harold 


Cressy as his me- 


plane of the B. C. Airv 
toria, which was piloted bv 


Walker, with T. H 


chanic. Passengers on board this plane 
included Mayor L. D. Taylor of Van- 
couver, Mayor Carl Pendray and Mrs. 


Pendray of Victoria, G. E Eve, president 
of the B. C Airways Limited, G. A. 
Cameron, secretary of that 
H. Beatty, M. L. A., Victoria, and a 
number of 
both 
fortunate 


company, G. 


citizens of 
and Victoria. An un- 
which marred the 
opening of the air field occurred when 
Mayor L. D. Taylor, after alighting from 
the plane, moved forward to address one 
of the and 
struck on the head by the propeller of 
the airplane. After a considerable period 


other prominent 
Vancouver 


incident 


welcome committee, was 


spent in the hospital he eventually re- 
cuperated and was able to resume his 
civic duties 


Please mention Popular / 


and Aeronautics 





Following the establishment of this 
service a regular schedule of two trips 
daily to Victoria and Seattle was 
arranged by the B. C. Airways Limited, 
while the Ryan monoplane of the Com- 
mercial Air Transport Company, which 
was equipped with the Wright engine, 
was operated on a daily round trip be- 
tween Vancouver and Seattle, with a stop 
at Everett, Washington, en route. 

For a considerable period prior to the 
establishment of the regular daily serv- 
ice both the Dominion Airways and 
Pacific Airways had been carrying on op- 
erations in Vancouver. These firms, al! 
using seaplanes, used the waters of Eng- 
lish Bay as their landing place, and made 
their headquarters adjoining the head- 
quarters of the Royal Canadian Air 
Force at their Jericho Beach station. 
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About the time that regular service 
was commenced from Vancouver the 
Pacific Airways was taken over by the 
Western Canada Airways Limited, of 
Winnipeg, and Major D. R. McLaren, 
D. 8. O., who had distinguished himself 
during the war and who had been head 
of the Pacific Airways, was retained as 
B. C. manager for Western Canada Air- 
ways Limited. Utilizing Boeing flying 
boats, equipped with Pratt and Whitney 
Wasp engines, this company operated a 
daily service between Vancouver and 
Victoria. These flying boats all were 
equipped with floats. 

Captain E. C. W. Dobbin, head of 
the Dominion Airways Limited of Van- 
couver, was at this time and still is op- 
erating his boats on a government con- 
tract for forest fire patrol work. Ds 
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The waters of English Bay, V an- 
couver, B. C., shelter seaplanes 
Operating in the western coast 
province. 








Havilland Moth seaplanes are used ex- 
clusively by this firm. The Western 
Canada Airways, when it took over the 
Pacific Airways secured three flying 
boats these being an old HS-2L with a 
Liberty engine, a Vickers Vedette and a 
Boeing machine. These three flying boats 
were operated in fisheries patrol service 
for the Dominion government. 

Having got away to a good start, com- 
mercial aviation was seriously interrupted 
by the loss of the Ford monoplane of 
the B. C. Airways with five passengers 
and two pilots on board. This machine 
left Victoria at four o’clock one Satur- 
day afternoon and was never seen again 
Both United States and Canadian planes 
and United States custom patrol boats 
and Canadian destroyers united in the 
search for the plane, but without suc- 
Part of the wreckage and the 
bodies of some of the passengers have 
since been washed ashore. 

Following the loss of the ill-fated 
G-CATX, commercial aviation in British 
Columbia was for a_ while almost 
paralyzed. 

Since then the regular service of the 
Commercial Air Transport Company is 
receiving a good volume of business 
again, while the B. C. Airways of Vic- 
toria are practically ready, according to 
their announcement, to recommence serv- 
ice. The recommencing of this service 
was delayed for some time pending the 
publishing of the finding of the inquiry 
held under government auspices concern- 
ing the wreck of the Ford monoplane. 
Considerable controversy also took place 
regarding the advisability of using such a 


cess. 
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machine as the Ford monoplane on a 
route which lay largely over water, and 
the a seaplane for this 
route were stressed by many. The B. C. 
Airways Limited, have, however, prac- 
tically decided to use the same type of 
are ready to resume 


advantages of 


plane when they 
service. 

Ernest Eve, president of the company, 
states that the Canadian department of 
national defense has approved of the re- 
placing of the airplane lost by one of a 
similar make, while Henry Ford has ad- 


vised the company that his firm has per- 
fected a system of flotation which will 
indefinitely keep the machine above 
water. 
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An extract from the finding of the 
court of inquiry into the disaster stated, 
“It is not proposed to forbid at present 
the use of tri-motored land planes on the 
Victoria, Seattle, Vancouver route. Pro- 
vision, however, should be made for 
flotation gear and for some emergency 
means of exit in the case of the airplanes 
becoming submerged.” 

Just about this time also officials of 
the aviation branch of the department 
of national defense threatened to cancel 
the license of the Vancouver civic air- 
port owing to the improvements which 
were to have been carried out at the 
temporary airport not having been com- 
pleted. When this intimation was made 
to the city council work on the grading 
of the field and erection of hangars, 
proper classification markers and a wind 
cgne were pushed ahead with greater 
speed, and while all the work is not com- 
pleted the field is now in such a state 
that it can be used by a certain number 
of planes, and is particularly well 
equipped for commercial aviation. An 
additional grant was also made by the 
civic finance committee for work on this 
field so that in all, over $14,000 was de- 
voted to the development of the tem- 
porary airport by civic authorities. 

Establishment of a permanent airport 
at a site convenient to the city is also 
receiving consideration at the present 
time, and officials from the aviation 
branch of the department of national de- 
fense at Ottawa recently visited Vancou- 





Squadron Leader Earl Godfrey 
delivering the first bag of mail to 
cross the continent by an all- 
Canadian route to Postmaster 
Clarke at Vancouver. 














9) 


the 
ed, 
ent 
the 
ro- 
for 
Icy 
nes 


of 
ent 
cel 
\ir- 
ich 
the 
m- 
ide 


ing 


ind 
ter 


m- 


be r 
vell 
An 
the 
his 
de- 


‘m- 


ort 
so 
ent 
ion 
de- 


DUu- 

















[February, 1929 





ver for the purpose of presenting a report 
as to which of a number of sites suggested 
was the most suitable for the nature of 
development which it was proposed to 
carry out. 

Meanwhile, during the time that the B. 
C. Airways Limited were considering re- 
suming their service, H. B. Olsne, presi- 
dent of the Empress Taxi Cab Company 
and Grey Line Stages, of Victoria, B. C., 
announced that if the B. C. Airways did 
not resume their triangular service he 
would establish such an air line. Mr. 
Olsne left for a trip to the East for the 
purpose of securing information regard- 
ing the establishment of this new air serv- 
ice and for particulars of machines which 
would be most suitable for operation on 
this route, immediately following this an- 
nouncement, and nothing definite is 
is to whether he still intends to 
commence a new air service in the face 
of the very probable competition from 
the B. C. Airways, Limited 

The establishment of a Vancouver 
branch by the Western Canada Airways 


known 


Limited is also believed in Vancouver 
flying circles to augur well for future de- 
velopment, as this firm has at present 
extensive interconnections between the 
prairie provinces, and it is believed that 
n attempt will be made to join up the 
firm’s | at Winnipeg in the Canadian 


middle west with the Vancouver organi- 
zation, and by this means establish an 
all-Canadian transcontinental air service. 

A remarkable event which will un- 
ble effect on the 
progress of flying in Western Canada 


doubte div have consider 


was the spanning of the Dominion in the 
inscontinental flight by an all- 
Canadian route recently by Major A. E. 
Godfrey. Squadron Leader Godfrey, ac- 
companied by Wing Commander L. F. 
Bredner and Wing Commander Lindsay 
Gordon of Ottawa, and Sergeant Major 
M. Graham, mechanic, arrived in Van- 
couver on September 8 after making his 
way across the continent with but two 
stops. Forest fires with their heavy 
clouds of smoke combined with heavy 
fog in making the flight more dangerous 
than was anticipated and at times the 
party had considerable difficulty in find- 
Sut nev- 
ertheless, despite all difficulties, the gi- 
gantic yellow-colored Fairchild seaplane 
pioneered the way across the Dominion 
and delivered the first Canadian air mail 
to go by a direct trans-Canada route. 

On arrival near Vancouver, B. C., the 
plane was met by Flight Lieut. Hull, 
Commander of the Jericho Beach station 
of the Royal Canadian Air Force at Van- 
couver, and escorted to a safe landing 
place in English Bay opposite the air- 
port. The seaplane and its crew were 
received without much formality, the 
daring flight being simply considered as 
part of the day’s work and thus Major 
Godfrey landed at the shores of the air- 


ing out just where they were 


and Aeronautics 


port of which he was in command for 
several years. 

Immediately following his arrival he 
handed over his bag of trans-Canada 
mail to Postmaster G. A. Clark of Van- 
couver, and then, this official duty ac- 
complished, he turned to greet his father 
and mother, who both reside in Vancou- 
ver. 

On the return trip the party flew north 
to Prince Rupert, B.C. Much excitement 
reigned in British Columbia on the day 
the plane left Vancouver, when it was re- 
ported to be off its course and over little 
inhabited and rocky territory. Later the 
plane was reported as failing to arrive at 
Prince Rupert and it did not reach the 
northern port until a day and a half 
later. It was then found that the plane 
had been forced to descend in heavy fog, 
and that the flyers had spent the night 
with two loggers in their lonely camp 
in northern British Columbia. 

When the plane left Prince Rupert it 
proceeded through the Peace River coun- 
try and it was here that disaster over- 
took what had otherwise been an epoch- 
making and most successful flight. The 
plane came down in the Peace River 
district and its crew were completely lost 
to the civilized world for a number of 
days, but were later discovered by on 
of the rescue parties and brought back to 
civilization. 

Aerial photography and photo-topo- 
graphical survey operations have also be- 
come more and more popular in British 
Columbia. Flying Officer A. I. Morfee 

of the Royal Canadian Air Force has 
just returned to Jericho Beach air station 
and was followed a short time later by 
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Flying Officer E. J. A. Burke. These two 
officers with their crews conducted an 
aerial photo topographical survey over 
the Shuswap section of the national map 


(Continued on page 104) 
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«Model Builders’ Department 


Conducted by Bertram Pond 


ELL all of your model builder 

friends that Aeronautics (the 

fine new name for Popular Avia- 
tion—glad you like it!) has arranged for 
the Model Section to be even better than 
our readers have told us it was in the 
past! 

Everyone will want to get in on these 
special articles giving the construction of 
feather-weight compressed air motors and 
models, big 75” trimotor machines, scale 
models of famous planes, and world 
record models (models holding at least 
three of the world’s records are sched- 
uled). Along with these feature articles 
on models every month, Aeronautics will 
have a host of news items and some dis- 
cussion on model theory. 

You should renew your subscription 
today so that you will not miss a single 
one of the issues, and remember that 
Aeronautics excels in other depart- 
ments, as it does in its Model Section. 
Each department gives its true aviation 
story, as does the Model Department, 
which has always endeavored to give 
credit where it belonged. 


Illinois Club Banquet 
The oldest model airplane club in the 
country staged a most successful model 
airplane banquet on Tuesday evening, 
November 27th, at the Auditorium Hotel 
in Chicago in the brilliant Crystal Room. 
Many dignitaries were assembled from 
afar, along with the regular club mem- 


bers, and they celebrated not only 
another successful year, but a year 
marked with many striking achieve- 
ments. 


Among these was the little matter of 
breaking several world’s records and win- 
ning numerous contests. The world’s in- 
door record was broken by members of 
this club at the Chicago Tribune’s con- 
tests numerous times, in which the mem- 
bers played tag with each other in break- 
ing the record. They were forced to fly 
in a low ceilinged room and after hold- 
ing this record for some little time they 
had to relinquish it at the Detroit con- 
test, as the Illinois model flyers were not 
prepared for a very high ceilinged room, 
and consequently did not have high 
climbing indoor models. 

The famous Mulvihill trophy pictured 
with this article was returned to the 
Illinois Model Aero Club. This is about 
the most valuable annual model trophy 
competed for anywhere. It was won by 
the Illinois Model Aero Club members in 
1923 by Mr. Edward Lange at St. Louis; 
in 1924, at Dayton, Ohio, by Mr. Robert 
Jaros; in 1925, at New York, by Mr. 


Bertram Pond, and in 1926, by Jack 


Loughner of Detroit, who used a model 
patterned after Messrs. Jaros’ and 
Lange’s machines. Plans of these models 
were distributed by the Illinois Model 
Aero Club in hopes of creating a little 
competition, and since the broadcasting 
of these plans the competition has been 
made worth while. However, the Illinois 
Model Aero Club had little difficulty in 
regaining the coveted trophy at Detroit 
in 1928, when Mr. Joseph Lucas lost his 
model, with an official time of 264 sec- 
onds, when it disappeared from sight of 
the judges, who, unfortunately, had not 
been provided with a means of following 
the flight; for the model flew for about 
11 minutes, according to the several stop 
watches owned by prominent model fly- 
ers who followed it towards Mt. Clemens, 
Michigan, where they were forced to 
watch it disappear in the distance from 
the bank of the river. 

Of course, Mr. Lucas was much feted 
at this banquet for his great flight. How- 
ever, it can be truthfully said that no 
one at the model meet deserved the dis- 
tinction more than Mr. Lucas, for he had 
the best constructed machine of all the 
hundreds of competitors. 

Not to be outdone by Mr. Lucas, at 
the Atlantic City contest of the Play- 
ground and Recreation Association, Mr. 
Donald Lockwood broke the world’s in- 
door glider record, and Mr. Myers won 
the outdoor commercial model 
In the series of contests conducted by the 
model club itself, Mr. Carlson broke the 
outdoor R.O.G. duration record for twin 
pushers 

The tasteful menu of model bombs, 
dope, streamline struts, wheels, and other 
delicacies the 
guished gathering, which included besides 
the above mentioned model flyers the 
famous plane manufacturer, E. M. 
Laird; England’s Lindy of the early days 
of flying, Mr. Walter Brock; Mr. 
Charles Dickinson, the former air mail 
tor, and others. A number of 
original stunts were presented by mem- 
bers of the club as entertainment. 

Mr. gave a most straight-for- 
ward talk on the sportsmanship of model 
builders, which gave the new model fly- 
ers an urge to retain the many honors 
now held by the club, and left the old 
timers wishing that they could once 
again wind up their delicate models and 
adjust them with that tingling, sensitive 
touch, and once again send their models 
into the air carrying the I.M.A.C, mono- 
gram on wings of victory. 

Thus, the club which has originated 
many of the model ideas and plans 
known today the world over, celebrated 


contest. 


was enjoyed by distin- 


contrac 


Jaros 


a very successful year and pledged itself 
to do even better for the year 1929, 
carrying on the traditions of the Illinois 
Model Aero Club as honorably as they 
have always been borne. 


Illinois Club Exhibits 


The Illinois club was out in front once 
more at the Chicago show with an ex- 
hibit of their accomplishments. 

This exhibit included a Lucas prize 
winning model, of the type of the win- 
ner of the Detroit outdoor duration con- 
test, the record Commercial model of 
Mick Myers, sundry wings and parts of 
the record speed duration racers, models, 
and gliders. The club also had a model 
of the Pitcairn Mail Wing, an S. E. 5 
Scout and a Stinson, besides a show case 
which contained finished propellers, floats 
and model parts placed around the many 
trophies and cups which this organization 
and its members have won from time to 
time. 

A very interesting model was the 
Atom. The Atom must to be 
appreciated. It is a very accurate little 
two inch wing span, hydro tractor model 
which is capable of performing antics in 
the air. 

The Illinois Model Aero Club has al- 
ways had a booth at prominent air shows 
and expositions in Chicago and this booth 
was a credit to the members of this 
aggressive model airplane society. 


World Record Model 

Thousands of visitors at the Aero show 
were given a thrill by being able to see 
the original World Record hydro model 
at the Popular Aviation booth. This 
large grass-hopper or Jersey mosquito, 
or whatever you want to call it, which 
hailed from Peru, Indiana, was hung up 
where everybody could see it. It carried 
a simple but effective sign, stating that it 
held the official world’s record of twelve 
minutes and thirty seconds, for a hydro 
flight. 

At the other side of the booth hung a 
beautiful folding wing Fairchild model 
which attracted the attention of every- 
body, including the many prominent visi- 
tors at the show. This model was hung 
so that the light could shine through the 
wings and show the beautiful built-up 
work on the ribs, flaps and ailerons. 


be seen 


Models at International Show 
The Model Editor took a prolonged 
stroll around the various booths at the 
recent International Air Show in Chicago 
and he was surprised at the great number 
of model planes on exhibit in the various 
(Continued on page 102) 
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a The IDEAL Flying Scale Model of 
ne Commander Byrd’s North Pole 


HKoKKER MoONOPLANE 


HIS is another of the “IDEAL” exclusive Models of 

real Airplanes; the only model duplicates of famous ships 
obtainable in practical construction outfits. This FOKKER 
Model was scaled by engineers from a blueprint of the orig- 
inal airplane, furnished thru courtesy of the Atlantic Aircraft 
Co. The Model has all the features of the original; triple- 
propellers and all; and is guaranteed to fly when correctly 
constructed. 

Specifications: 


Wing Span: 36 in. Wing Chord: 7 in. Length: 29 in. 
Weight: 11 0z. Speed: 37 m.p.h. Wing Loading: 13 oz. 
Build this wonderful little ship the IDEAL way; the easiest, 
safest and most practical way to construct models of real Air- 

planes. 
Complete Construction Outfit (shown below at left) contains 
everything required, including Scale Plans, Diagrams and 
Patterns. Complete—$8.50. 
Ask your dealer for this IDEAL model Airplane. If unob- 
tainable, send your order direct to us. Also Models of “Spirit 
of St. Louis,” Curtiss, DeHAVILLAND and other aircraft. 


IDEAL AEROPLANE & SUPPLY CO., Ine. 
Model Airplane Headquarters for 18 years. 
22-26 West 19th Street New York City 


Plans for Models—25c 


Tells how to build Gliders Complete Plans and Instructions for any 
and Racers, gives full infor- one of the following Models sent for 25¢; 
mation about Scale Models, New York-Paris (Spirit of St. Louis); 
and contains most complete FOKKER; Dellavilland; — 
listing of Parts, Fittings, Curtiss; NC-4 Seaplane; = 
= 


64-page Catalog—5Sc 





Materials and Supplies for Bleriot, Taube or Nieu 
all kinds of model aircraft. port Monoplanes; Cecil 
The biggest and best Model Peoli Racing Airplane. 
Airplane catalogue obtainable. Catalog included free. 
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Simple -Aerodynamics 


By Alexander Klemin 


Daniel Gugge nheim School of Aeronautics, New York University. 


Flow Around a Wing, Experimental Methods, A Typical Wing 


Why a Cambered Surface is Bet- 
ter than a Flat Plate 


LMOST any surface inclined to 
the wind will provide lift, and a 
flat plate will provide lift. But 
besides securing lift from a wing, we 
need high efficiency, that is, a high ratio 
of lift to drag, and this is largely a ques- 
tion of smooth flow. In Fig. 1, we show 





Fig. 1. Flow of air around a flat 
plate. 





diagrammatically the flow of air round 

flat plate inclined at a small angle. In 
spite of the small inclination the flow 
is disturbed and there are eddies or 
whirls on the upper surface of the plate. 
For the cambered wing of Fig. 2, the flow 
is perfectly smooth, though the wing is 








a 


Fig. 2. Flow of air around 
cambered surface inclined at 
degrees. 


No 





inclined at 2 degrees. This is a visual 
and convincing proof of the superiority 


of the cambered wing. 


Flow Around a Wing Changes 


with Inclination 


In Fig. 3 the same wing is shown 
an inclination of 10 degrees. 


The flow 





Fig. 3. Flow around a wing in- 
clined at 10 degrees. 


begins to be fairly turbulent. At 18 de- 
grees inclination as shown in Fig. 4, the 


flow is very rough indeed, and the air 
does not follow the upper eontour of the 


ri 
{ 
I 


Fig. 4. Flow around a wing in- 
clined at 18 degrees. 





From these diagrams of the flow 
hich are based on actual photographie 


studies), the following conclusions can 





be drawn 
At sm angles, the flow is smooth, 
the air deviates but little. The drag as 
| as the lift will be small 


As the angle of inclination increases, 


the deviation of the air. The 


SC 
lift will inere ise, but so will the drag. 
Finally, at a sufficiently large angle, 
the lift will reach a maximum value. 
Since the flow is now thoroughly dis- 
turbed, any further increase in inelina- 





















stream, so that the actual flow can be 
photographed. When air is the medium 
a jet of acetylene may be 


investigated, 
carefully introduced into the general flow 
system. The optical 
properties differing from those of th 
surrounding air, and hence can be pho 
tographed. Again an electric heating 
coil can be introduced into the ait 
stream and the heated air photographed 
as such visual 
“Seeing” the 


we have 


acetylene has 


Nothing is so instructive 
or photographic study. 
flow is not sufficient however; 
to measure the forces involved. 


Measuring Forces in the Wind 
Tunnel 


The wind tunnel is based funda- 
mentally on the principle of relative mo- 
tion which states, as we have already 
seen, that a stationary object with air 
moving by at a certain speed will have 
identical forces acting on it as an object 
moving through the air at that speed 
It would be 
impossible to measure forces on gliding 
to hold the 
model at rest and force the air to flow 


1] 


ly done in the 


very inconvenient, almost 


models. It is much easier 


past it, and this is actu 


wind tunnel, which is used to determine 
the aerodynamic characteristics (such as 


lift, drag and center of pressure) of flat 
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tion will actually cause a decrease in lift 
and an increase in drag. This point of 
maximum lift is termed the “burbling” 
or “stalling” angle, and stalling bears a 
great importance to safety in flying. 
There is quite a technique in the visual 
or photographic study of flow. Some- 
times water is made to flow past a sur- 
face, with coloring matter, or skim milk, 
or aluminum powder introduced into the 





+ 


Fig. 5. Diagrammatic sketch of 
a wind tunnel. 





plates, air-foil sections, and complete 
airplane models. 

A diagrammatic sketch of a wind tunnel 
is shown in Fig. 5. The propeller at the 
right end is rotated by means of an elec- 
tric motor and kept at any desired speed. 
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This propeller draws the air from the 
tunnel and thrusts it out into the room. 
The air at the other end of the tunnel 
then rushes in through the entrance cone. 
This cone is very large at the open end 
and tapers down gradually in a smooth 
curve as it approaches the working sec- 
tion. A smooth curve is necessary to 
prevent the air from becoming turbulent 
as the area of the section is decreased. 
The working section has a small area so 
that we can obtain a high wind velocity 
without using too powerful a propeller. 
Between the entrance cone and the 
working section is a hon yeomb which 
looks like an automobile radiator from 
the front. This together with the curved 
wall keeps the air flow smooth and 
straight. From the working section out, 
the tunnel gradually enlarges in diameter 
large propeller, 
most efficient 


up to the propeller, as a 
slowly rotating, is found 
for wind tunnel work 

The velocity of the wind in the tunnel 
is measured by means of Krell gage. 
This is merely a long inclined tube whose 
lower end is connected to a reservoir of 
alcohol 
connected to the wall of the tunnel. As 
the wind passes by, it sucks some of the 
air out of the tube and the liquid in the 
reservoir rises in the other end of the 
tube. The greate1 the speed of the wind 
in the tunnel the more the suction and 
the higher the rise of the liquid. A 
eraduated glass tube is used so that the 
exact height of the liquid may be ob- 
served at any particular wind speed. 
By the aid of Bernouilli’s law, the 
velocity can be readily calculated. 

The model is set up in the working 
It is supported on a spindle 
attached to a balance or weighing ma- 
chine as shown in Fig. 6. The model is 
generally tunnel as 
though it were flying on its side. The 
model are not 


The upper end of the tube is 


} 
] 
A 


] 
il 


section. 


supported in thi 
air forces acting on the 
affected and may be more 
readily with this arrangement. The lift 
and drag forces are measured by two 
arms on the balance placed at right 
angles to each other. A circular disk 
is graduated in degrees and the spin- 
dle may be rotated to obtain any 
desired angle of attack on the model. 
Readings are usually made of lift and 
drag for every two degrees within the 
working angles of the airplane. Curves 
are then plotted which give the charac- 
teristics throughout the entire range. 
The measured forces on the small 
model may be suitably scaled-up to give 
the forces on a full-sized plane. We 
have found that the lift and drag are 
proportional to density, area and 
velocity squared. The area of the model 
is known from its dimensions and the 
velocity of the air in the tunnel is de- 
termined by the gage as previously ex- 
plained. Suppose we have an airfoil sec- 
tion of % sq. ft. area being tested at 


measured 
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40 m.p.h. in the tunnel. Suppose the 
lift force reading to be 1 lb. and the drag 
1/12 lb. Let us find the lift and drag 
on such an airfoil which at full size has 
an area of 300 sq. ft. and flies at 80 
m.p.h. 

Lift full seale (Area Velocity?) full scale 


Lift of model (Area Velocity?) of mode! 
300 802 
—— 
%>< 402 
Therefore the lift full scale is 2400 
times the lift of the model. 
Thus 24001 Ib. 2400 lb.=lift 
full scale. 
And the drag likewise 
Ib. = 200 Ib. 


2400 1/12 
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The center of pressure location on the 
model is not always directly above the 
spindle and the resultant force then 
tends to turn the model around the 
spindle. The resultant twisting moment 
about the spindle is measured down be- 
low by weights on the moment arm. As 
we know the resultant force for any 
angle from our lift and drag readings, 
we can compute the distance from the 
spindle at which this force must be act- 
ing to cause a given twisting moment 
This distance then determines the center 
of pressure for a particular angle of 
attack. 

Models may be tested quickly and 
cheaply in the tunnel and such tests give 
accurate results. Changes in the model 
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Fig. 6. Wind tunnel balance. section of the wing, and also along its 
— = Fig. 8 shows he press a stribution 

for typical wing at rious angles of 

} attack, on both the upper and lower 


tested 


may be made and modifications 





at a very small expense. This is par- SUrrIact [hese pressure distribution dia- 
ticularly important in obtaining the re- grams are very instructive They in- 
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‘ ingles of attack, it is the rear portion 

Pressure Distribution Around a 
Wing . | 
Fig. 7. Diagrammatic sketch 


Still another important method of ex- showing method for measuring 
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Fig. 8. Pressure distribution for 
a wing at a small angle of attack. 





wing which has the greater con- 
centration of force acting on it At large 
angles of attack, the concentration of 
and the center of 
dently move forward. 


ol the 


lorce pressure evV1l- 


Properties of Flat Plates 


Force measurements in the wind tun- 
nel confirm the deduction already made 
from visual studies, that flat plate is 
aerody namically inferior to a cambered 
urfoil. 

The outstanding characteristics of flat 
pl ites are as follows: 

1. The maximum efficiency or L/D 
ratio is only 7.6 (as compared with as 
much as 20 for a good airfoil). 

b. The lift is zero at zero 
ittack and reaches a maximum at 
30 degrees angle The max- 
imum Ky value approxi- 
mately 00206. This value is comparable 
with that of a medium lift wing section 

ec. As might be expect d, the center of 


angle of 
about 
of attack. 

obtainable is 


pressure moves Irom the leading edge at 


zero degrees to 50 per cent of the chord 
it YU degvrees. 


There is 
tability of a flat plate, 


ae 


Fig. 9. Clark Y wing section. 


i structural reason also for the 
ind that is its 


unsul 








ack of thickness. It is impossible to 


house in a flat plate i 
cient strength. 


wing spar of suffi- 


Properties of a Typical Wing 
Section 


In Fig. 9 we have drawn the outline 
of the Clark Y, an excellent and typical 





perimentation in aerodynamics is_ the pressure distribution. 
study of pressure distribution. Fig. 7 
indicates diagrammatically the method og 
employed in studying a wing. Tubes il 
are led along the upper and lower sur- og , 
face of the wing, with small openings = 
flush with the surface. The tubes are / hie 
connected with a series of gages or 
manometers. All the holes, except those a 
actually being studied, are closed up with as ; 
wax or cigarette paper. The readings of Se SSS 
the manometers are photographed. It is a ~~ 
possible by suitably arranging the holes, » 
} and opening up a certain number at a > 
time, to study the pressure at any cross- > 
| 
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wing section. The aerodynamic charac- 
teristics of this section are plotted in Fig. 
10. These curves were obtained by test- 
ing a 36x6 inch model in the tunnel at 
a wind speed of 40 m.p.h., and include 
the lift and drag ficients, the L/D 
and the position of the center of pressure 
all plotte d against angle of attack. 

The curves of lift and drag plotted 


against ingle ol attack 





coel 


correspond to 
from a study of 


what might be expected 
I As the angle 


the sketches of air flow 


of attack increases, the flow of air is de- 
flected more and more from its original 
path and both lift and drag are increased. 
The Clark Y sec tion reaches its “burble” 


point at 14 degrees. It can be seen from 
the curve that beyond 14 degrees, the lift 
falls off quite sharply 

It should be noted 
not zero, 


that the lift 


coefficient is zero angle of 


ttack. It would only be zero for a flat 
plate, or a symmetrical double cambered 


zero incidence, 
deviation of the 
—5 degrees in- 


tion, because even 


set 
there 1s still present 


ur How It 


is only 


cidence, when the nose is well down that 
the lift becomes zero. 
Another important point to be noted 


on the curve is the minimum K. or drag 
coefficient A 
imum K« is particularly important for 
d planes, which fly at small 
j he region of top 


Kx of the Clark 


small value of the min- 


um L/D, whose 
round 1 
minimum 


which angle 


degree, 
Kx is 
the Ky 

»a high L/D ratio. 

at the 





‘ — 
\ pilot always lands his plane 


ngle corresponding to the maximum 
lift, so as to land as slowly as possible. 
The Clark Y is quite an efficient wing, 
with maximum L/D of 21, but its 





Fig. 11. 
varies with the 


The angle of attack 
speed. 








ATTITUDE OF PLANE WHEN FLYING FAST 








ATTITUDE OF PLANE WHEN FLYING SLOW 
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Fig. 10. Characteristic curves for 
Clark Y airfoil. 





OF ATTACK 





maximum Ky is only moderate in value 
—namely .00318. 

The center of pressure movement of 
the Clark Y agrees with what we would 
deduce from the curves of pressure dis- 
tribution. At high angles of incidence, 
it moves forward, with 30.5 per cent of 
the chord from the leading edge as its 
most forward position. As the angle of 
incidence diminishes, the center of pres- 
sure moves backward. As we shall see 
later, too sharp a movement of the cen- 
ter of pressure is undesirable both from 
a stability and a structural point of view. 


Simple Relations Between Wing 
Lift, Drag and Speed 


If a plane with a constant weight and 
area is to fly slowly it must fly at a large 
angle, where its coefficient of lift is large, 
to make up for the loss of lifting capacity 
due to the slow speed. Thus when a 
plane lands it is flying at a slow speed 
and a large angle of attack. The drag 
at large angles is great and slows the 
plane up quickly after landing. 

If the same plane is to fly fast it 
must fly at small angles. Here the drag 
is very small and although the coefficient 
of lift is likewise small the greater 


velocity supplies the necessary lifting 
force to maintain flight. 


The attitudes 





IN DEGREES. 


when flying fast and when flying slow 
are illustrated in Fig. 11. 

Some simple equations for wing lift, 
drag and speed may be written as fol- 
lows: 

To maintain horizontal flight the lift 
on the wings of an airplane must equal 
the weight of the plane (W). The equa- 
tion L= KyAV? then becomes: 


W = K;AV? 


This can be expressed in four useful 
forms: 
W 
(1) Ix; — 
AV? 
W 
(2) V ~-—- 
vA 
W 
(3) \ - 
KsV2 


(4) W/A=K,V2 


From these equations we can deduce 
with greater assurance the fundamental 
relations between the speeds and angles 
of attack at which an airplane is flown, 
remembering that for any airplane the 
weight and area are constant. 

When the gpeed V is large it follows 
from equations (4) that Ky must be 
small which can only be at a small angle 
of attack. At high speeds the angle of 
attack is in the vicinity of zero degrees. 

(Continued on page 89) 
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Dangerous Seaplane Landings 


By Thomas Carroll 


Chief Test Pilot, Langley Memorial Aeronautical Laboratory, National Advisory Committee for Aeronautics. 


PECULIAR phenomenon in sea- 
A plane landing is observed and 
reported. The seaplane having 
executed a normal fast landing at low 
incidence a forward movement of the 
control stick effected an unusual condi- 


observations describing this phenomenon 
are offered as a warning against possible 
accident and as a conjectural cause of 
seaplane landing accidents of a certain 
kind. 

During the investigation of the pres- 
sure distribution on the bottom of the 




















tion in that the seaplane left the water 
suddenly in an abnormal attitude. The pontoon of a seaplane, the Vought UO-1 
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with Wright Whirlwind which 
comprised an exhaustive routine of land- 
ings, take-offs, taxying, etc., a very pecu- 


engine 


liar phenomenon was observed with 
abnormal consequences. It was evolved 
in the following manner: On fairly 


smooth water and directly into a mod- 
erate wind, the seaplane was landed at 


low incidence, fairly fast, with part 
power on. Some discussion among the 
personel handling the tests as to the 


condition which would produce the max- 
imum positive pressures on the forward 
part of the pontoon indicated that this 


might be attained by pushing forward 
on the control stick during this condi- 
tion of landing. Consequently, during 


the landing of this character under the 
conditions above stated the control stick 
was pushed rather suddenly forward a 
distance of about six inches. With con- 
siderable abruptness the seaplane ap- 
peared to rock forward onto the “toe” 
of the pontoon and then leave the water, 
“bouncing” to a height estimated by ob- 
servers from the beach to be 10 
feet. there was no 
tendency for the nose to rise as in the 
more usual “porpoising” condition, the 
feeling being that the airplane was travel- 
ing at a small negative angle of attack. 
At the top of the “bounce” there was 


i bout 


During this “bounce” 


a tendency to nose over, W hich was coun- 
teracted with some difficulty by the ele- 
vators; and a rather poor pancake 
landing with the tail only moderately 
well down was then made, the engine 


failing to pick up when throttle was 
applied. 
A number of attempts were 


In 


made to 
duplicate the conditions as the first 
effort, with consequences generally simi- 
lar but cf varying intensity and slightly 
modified behavior. It is evident that 
such procedure applied by a ] 
small experience on seaplanes might pro- 
duce unpleasant results, and it is sug- 
gested that landing can be 
recalled where these conditions may have 
obtained which have resulted in the 
plane nosing in after the initial “bounce” 
with considerable injury to the airplane 
and its occupants. 

It is thought that in some types of 
seaplanes where the controls are static- 
ally heavy and particularly in types with 
wheel control that the landing having 
been made in the so-called “hot” con- 
dition and while the seaplane is running 
along with exceptional smoothness al- 
though somewhat fast, the impression 
conveyed to the pilot is one of a com- 


ilot of 


accidents 


sea- 
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Foreign Aeronautical Notes 


HE government of India has in- 

vited tenders for the operation of 

a weekly air service on a subsidy 
basis between Karachi and Delhi, and 
for an extension of this service to Cal- 
cutta. The closing date for receiving 
tenders was set at January 31, 1929. 
Under the terms of the government in- 
structions to tenderers, bids may be 
offered for the service from Karachi to 
Delhi with or without a liability for an 
extension to Calcutta. The successful 
bidder will be given a contract for the 
transportation of air mail on the terms 
stated in the conditions of the contract. 
It is understood that the contract will be 
awarded only to an Indian company, 
with rupee capitalization, and controlled 
by an Indian majority of members on the 
board of directors. 

The Bengal Air Transport Company 
(India) has been converted from a pri- 
vate limited liability company to a public 
limited liability company, and a state- 
ment in lieu of prospectus has been 
filed with the Registrar of Joint Stock 
Companies. The authorized capital of 
the company is 1,000,000 rupees ($370,- 
000) in ordinary shares of 10 rupees each. 
The scheme to link Calcutta by air with 
Assam points and the port of Chittagong 
on the east coast of Bengal, has now 
taken definite shape with the formation 
of a company which intends to begin 
regular passenger and mail service early 
next year. There will be a fleet of 8 
planes used on two services. One will 
connect with the English mail to leave 
Caleutta for Shillong and other Assam 
towns each Sunday. The formation of 
this company is the result of the interest 
stimulated by the many tours under- 
taken by Capt. B. M. S. Leete in his 
Moth to ascertain the possibilities of 
commercial aviation in India. 

Considerable activity in aviation has 
taken place in the Far East recently. 
Flights have been made, companies have 
been organized, and regular services have 
been established in several countries of 
the Orient. General Chang Wai Wung, 
Chief of the Canton Aviation Bureau, 
aroused much interest in the possibility 
of establishing a transport service in 
China by his flight from Canton to Pe- 
king. Using an American monoplane with 
a 220 h.p. motor, he made the journey 
in three hops. The first leg of 500 miles, 
from Canton to Hankow, was completed 
in about 6 hours. The second, of 300 
miles, from Hankow to Nanking was 
done in 314 hours. The final stage of 575 
miles between Nanking and Peking occu- 
pied 8 hours. Plans for a non stop flight 
from Canton to Peking have been nearly 
completed. 


A non stop flight from Tientsin to 
Shanghai was made by Commander 
Chang on December fourth, in 5 hours 
and 55 minutes. The interest stimulated 
by these and similar flights has resulted 
in definite plans for the development of 
commercial flying in China. During 
December contracts were signed for the 
purchase of five American planes and 
four British Moths. 

A charter has been granted to the 
Netherland Indian Air Navigation Co., 
Inc., for the purpose of operating a com- 
mercial service within the Dutch East 
Indies. The charter provides that the 
company shall have power to conduct a 
commercial aeronautics enterprise in the 
largest sense of the phrase, and to estab- 
lish regular and special services for the 
transport oI 
tween places in the Colony and in the 
neighboring countries. The company is 
also authorized to engage in financial 


passengers or freight be- 


operations connected with its purpose, 
including the acquisition of stock in com- 
panies organized with similar aims. The 
authorized capital of the company is 
10,000,000 florins ($4,000,000), divided 
into 400 shares of 25,000 florins ($10,000) 
each. 199 shares have already been is- 
sued, with 15% paid in, so that the paid 
in capital is 746,250 florins ($298,500). 
Each share of 25,000 florins can be di- 
vided into 25 shares of 1,000 florins each 
($400). The charter provides that 
profits will be divided so that 6% of the 
paid on capital will first go to the share- 
holders, or as much as it is possible to 
pay 

Under the name of “Societe d’Etudes 
et d’Entreprises Aeriennes en Indochine 
et en Extreme-Orient” a new air com- 
pany has been formed to carry on avia- 
tion enterprises in French Indo-China. 
It has a capital of 600,000 francs ($23,- 
640) composed of 6,000 shares of 100 
francs each. The capital will be increased 
to 2,000,000 frances ($78,800) by the issue 
of 14,000 shares of 100 franes each. 1,000 
founders’ shares also have been created 
with the right to 25% of the profits. 

Aeronautical activity in Europe has 
not been curtailed to any considerable 
extent by the arrival of winter. The Ber- 
lin-Dresden-Prague-Vienna air service 
will be maintained without interruption 
so far as possible all winter long. The 
service is as follows: Leave Berlin 10 a. 
m.; arrive Dresden 11:15 a. m.; leave 
Dresden 11:30 a. m.; arrive Prague 12:40 
p. m.; leave Prague 1 p. m.; arrive Vi- 
enna 2:15 p. m.; leave Vienna 10 a. m.; 
arrive Prague 12:15 p. m.; leave Prague 
12:35 p. m.; arrive Dresden 1:45 p. m.; 
leave Dresden 2 p. m.; arrive Berlin 2:15 
p. m. 


Two services now connect Copenhagen 
with the continent. One of these is a 
German line to Hamburg, and the other 
is a Dutch line to Amsterdam. 

The Rumanian Civil Air Lines have 
increased their services, calling more 
frequently at Bucharest, Cluj, Kischineff, 
Galatz, Jassy and Czernowits. The lines 
use six “Avia B. H.” 25, and three Far- 
man planes, all furnished by the Min- 
istry of War. The Minister retains con- 
trol of the commercial service. 

Tri-motor Fokker monoplanes are used 
in the Rome-Milan air service, recently 
inaugurated. The planes leave Rome on 
Mondays, Wednesdays and Fridays at 
12:30 p. m. and arrive at Milan at 4 p. 
m. On the same days planes fly from 
Milan at 12 o’clock noon, and arrive at 
tome at 3:30 p.m. The passenger fares 
are as follows: One way trip, 350 lire 
($18.40); round trip, 650 lire ($34.20); 
ticket for 6 trips in either direction, valid 
for two months, 300 lire per ride ($15.80) ; 
for 12 trips in either direction, and valid 
for three months, 290 lire per trip 
($15.30) ; for 24 trips in either direction, 
valid for 6 months, 270 lire ($14.20) each 
way. There is also a monthly pass issued, 
for an unlimited number of rides within 
the expiration period, at a flat rate of 
2,000 lire ($103.30). Merchandise is 
transported at the rate of 3.90 lire 
($0.21) per kilo, and there are no special 
restrictions covering such service. 

During the year 1928 very notable 
activity has taken place in Italian air 
passenger transport. 20,000 passengers 
have been carried during the year, a 
figure about double that of last year. 
During the month of August, on the 
3rindisi-Athens-Constantinople air line 
planes flew 26,588 kilometers carrying 
138 passengers, and 4,984 kilos of mail, 
baggage, and merchandise. This line, now 
in its third year of operation, is reported 
to have maintained 100% regularity of 
service, with only one serious accident, 
in which a mechanic was killed. 

The Deutsche Luft Hansa Aktienge- 
sellschaft will take advantage of the 
quieter winter months as usual to give 
their pilots another series of special 
training courses. All of the spare pilots, 
with the exception of those taking the 
compulsory sea flying course at Trave- 
munde, have been summoned to Berlin 
to take part in discussions and informa- 
tional courses. These courses deal par- 
ticularly with technical air matters, and 
include the study of ground organization, 
night flying, route marking, meteorologic 
information, radio, passenger and freight 
service, and other commercial affairs. 
Special stress is laid on the discussions of 
experiences in actual flying practice, and 
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on improvements in airplanes, instru- 
ments, construction materials, motors, 
ete. 


South America reports several impor- 
tant developments. The Compagnie Gen- 
erale Aeropostale (Brazil) has been em- 
powered to carry printed matter, 
samples, and goods in their machines. A 
super tax of 30 cents will be charged for 
every 50 grams or fraction thereof. The 
company is also to undertake an ocean 
letter service which will consist of a radio 
delivery system, the radio messages to 
be delivered to the flyers in the form of 
letters from ships belonging to the com- 
pany, and taken by air to their destina- 
tion. This is in the nature of an experi- 
ment, and the actual practical value of 
the service is yet to be established. 

The government of Uruguay has 
authorized a subsidy for the maintenance 
of the Montevideo-Buenos Aires air 
subsidy consists of an ap- 
propriation of 25,000 pesos ($25,400), to 
which will be added the revenue from the 
extra air mail postage. It may be used 
at the rate of not to exceed 150 pesos 
($153) daily for each round trip flight. 
The only company to be benefited by the 
subsidy at this time is the Compania de 
Taxi Aereo. This organization operates a 
daily mail express and passenger service 
between the two capitals, with departures 
in the morning from Buenos Aires and 
in the afternoon from Montevideo. As 
matters stand, practically no time issaved 
patrons flying from Uruguay. In order 
to correct this deficiency it seems prob- 
able that a Uruguayan company may be 
formed to offer a passenger service from 
Montevideo on a schedule which will 
allow passengers to take advantage of 
the business day in Buenos Aires. 

On April 1, 1929, the French company 
Latecoere expects to begin an air service 
between Buenos Aires and Antofagasta. 
The company has a contract with the 
government of Chile which will make it 
possible to extend its France to Argentina 
line to Chilean points. 

After a series of successful experiments 
with a flying service between Montreal 
and Quebec, the Ottawa Post Office De- 
partment issued an official order making 
Quebec the terminus of the Eastern Air 
Mail Service for the rest of the season. 
An announcement has also been made 


that Quebec is to be the base of opera- 
tions on the “Seven Isles Flight” instead 
of Lake St. Agnes. The new flight, 


which replaces the Montreal-Rimouski 
service, will be made every week end, the 
mail being landed at the St. Foy field 
and transferred to the liner in the harbor 
just prior to sailing. 

A new airport has been built at Trave- 
munde near Lubeck, Germany, by the 
Hanseatic Hydrodrome Co., Ltd., which 
because of the accommodations it offers 
both land and sea planes is of unusual 
importance. The first section, which has 
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been in course of construction for a year 
and a quarter, is now complete. The 
cost, which amounted to approximately 
2,000,000 marks ($476,000), was borne 
jointly by the German government and 
the Free Cities of Hamburg and Lubeck. 
About 600,000 marks were spent on the 
flying field and hangars. Hamburg’s ac- 
tive cooperation has been mainly respon- 
sible for the rapid completion of the 
section. The municipal Director of Build- 
ings was placed at the disposal of the 
Hanseatic Hydrodrome Company, with 
the result that a minimum of waste effort 
was expended in carrying the project to 


completion 
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Questions and Problems 


Define “burble point”. At about 
what angles do ordinary wings burble? 
—What is Ky? In what units is it 
expre ssed ? 


3—Why does a plane land at a large 


ingle ot att ick? 
{—A wind tunnel model of a Clark Y 
irfoil has an area of 18 > In 54 sq. 


mn It is to be tested at 40 m.p.h What 
the lift on the model at an angle 


nf +4 k of 6 deg ? 

\ 200 sq. ft. wing of Clark Y sec- 

ion is designed to land at 50 m.p.h. 

What weight can it support? (Use Ky 
ximum.) 

6—A monoplane with a Clark Y wing 
has an area of 200 sq. ft. and flies at 80 
m.p.h t an angle of attack of 10 deg. 
What is the weight of the airplane? 
The drag of the wing? 

7—If the wing of an airplane has a 
6 t chord, and a Clark Y wing, how 


r from the leading edge will the center 
ssure be at (1) 12 degrees incidence 


Il) 4 degrees incidence 
Answers 
The burble point of a wing is that 
point where its lift is a maximum Most 


rdinary wings burble between 12 and 
IS deg 

2—Ky is the coefficient of lift in En- 
gineer’s Units. It is expressed as lb. 
per sq. ft. per m.p.h. 

3—A plane lands at a large angle of 
ittack because at those angles Ky is large 
ind flight can still be maintained even 
though the speed is very small 

4-1 29 Ib 

5—1590 Ib 

6—W = 3540 lb. D= 272 bb. 

7—(1) 22.3” 


(II) 26.3’ 
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Lighting as a Safety Aid 


(¢ NUE fre m page 60) 
lantern with 200 watt | mps and red 
globes is suitable for tower obstruction 
lights. Marking the span across navi- 
gable waters is required, b presents 
several difficulties in connection with 
proper m ntenance. The indirect mark- 
ing of the sp r high intensity pro- 
jected light beams from th tops of the 
towers along the span is suggested, using 
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flight and this requirement is taken into 
consideration in laying out the airway 
lighting system. It would facilitate light- 
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ing if neon high voltage lamps of 10,000 
hours life were available for installation 
on high tension lines using lamps built 
for the voltage carried by the high line. 
The intersection of the airway with the 
high line could then be marked for the 
full width of the intersection and would 
facilitate and cheapen the maintenance of 
a more adequate lighting system. 

The marking by owners, of 
tions not in the navigable air space, is 
not required according to present poli- 
cies, except bridges, transmission lines or 
other obstructions spanning rivers, used 


obstruc- 


during bad we 


ther as airway routes 
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Matilde Moisant 
(Continued from page 52) 
probably saved her from the same fate 
] thereafter claimed Miss 


i Her brother, to tempt her 
of her desire, offered her a plantation 





San Salvador if she would go there 

d live. She accepted, and thus her fly- 

¢ career was ended. 

Although flying exhibitions at that time 

tracted much public interest, promo- 
tors were subject to so many vicissitudes 
that they were seldom financially profit- 
ble. I kept on going with the aviation 
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l a considerable time after Miss 
Moisant left us, but we felt the loss of 
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created a new era for that and many 
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IEUT. JAMES E. DYER, to whom 
President Coolidge in December 
presented the Herbert Schiff 

trophy for having flown 1253 hours dur- 
ing the last year without an accident, 
attributes his success to an “excellent 
mechanic,” W. F. Leland, a machinist’s 
mate first class. Dyer is the fourth naval 
officer to win the Schiff trophy. Lt. 
Reginald Thomas, then stationed at 
Squantum, Mass., was first. Capt. H. 
Denny Campbell of the marine corps, 
then stationed at San Diego, was second. 
He was followed by Lieut. Arthur Gavin, 
at Philadelphia, succeeding Captain 
Campbell. 

Now that Dyer has succeeded to pos- 
session of the trophy, the bureau of aero- 
nauties has ruled that in the future com- 
petition in the navy will be conducted 
by squadrons. This Lieutenant Dyer 
considers a good move, he said, in that 
it will broaden the scope of the competi- 
tion and make every flying squadron 
eligible to win the trophy. He was able 
to win it, he explained, because he was 
instructing students at the North Island 
Naval Air Station and was forced to 
spend several hours every day in the 
air. 

Dyer considers acquisition of the 
trophy “just routine.” His work in naval 
aviation since he first entered it in 1917, 
has been largely routine. This includes 
his experiences in the lighter than air 
branch, wherein he served during the 
war at Pauillac, Brest, Guijan and else- 
where in France. He has served at most 
of the navy air stations in the United 
States and has spent 3200 hours in the 
air. His record approaches the 3400-hour 
record of another navy flyer, said to be 
the maximum for navy pilots to date. 

During the last 1200 hours of this total, 
Lieutenant Dyer has given dual instruc- 
tion to 107 students. These are both 
regular navy officers and reserves. Many 


Lieut. James E. Dyer, U. S. N., 
winner of the Schiff trophy as the 
year’s safest Navy flyer. 





of them are ensigns, fresh from the naval 
academy. Apropos of this personnel, 
Dyer stated recently he has noted a con- 
siderable change in present-day stu- 
dent flyers. Most of them in military and 
naval circles are college men, he said, and 
they enter the flying service with a full 
understanding that there is far more to 
learn than merely to handle a plane in 
the air. Thorough training combined 
with excellent equipment aids materially 
in increasing safety generally in aviation, 
he believes. 

While he has won recognition as being 
the safest pilot in the navy, Dyer said 
that there have been times when he could 


not qualify 


“In 1920,” he said, “I certainly would 
not have been eligible for the Schiff 
t ophy At that time I was stationed at 
Coco Sola, attached to a_ non-rigid 


lighter-than-air squadron. One day we 
went up in the C-9 for a test flight. We 
cruised a little while at 1500 feet, then 
descended for a landing. Everything ran 
smoothly until we were 25 feet above 
the ground. Then the C-9 ripped open 
a distance of 85 feet and—kerplunk!— 
down we crashed. The non-rigids are 
m of rubberized fabric. This deterior- 
ates rapidly in the tropics. While that 


1 


Jains our accident, it wasn’t very 


eX] 
pleasing. 

“Again three years later on a flight be- 
tween Panama and Venezuela we en- 
countered heavy seas. We were flying 
an F51, a twin-engined plane, and had 
landed in the heavy seas several times 
for repairs, when suddenly one engine 
quit. Naturally we made a forced land- 
ing! The crew of five rigged sails out of 
shirts and tried for 48 hours to beat our 
way to land. In the midst of sharks and 
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high seas we were anxious enough to 
reach land and certainly did welcome a 
destroyer that appeared at the end of 
the second day to pick us up.” 


From Picks to Props 


(Continued from page 38) 


go the port engine stopped and we were 
forced to land in the Bay. Fortunately a 
rocker arm housing was among the spare 
parts and the motor was running again 
in less than thirty minutes. The only 
thing that kept the Admiral from pacing 
the “bridge” was the fact there was no 
“bridge.” Having heard that one Admiral 
had a peculiarity of throwing his cap to 
the deck and jumping on it in tense situa- 
tions, I was somewhat worried, until we 
again took off, over the safety of my 15 
dollar goggles which I had loaned the Ad- 
miral. 

When all of the students had completed 
the required number of solo hours we 
were sent to the rifle range for two days 
preceding the bombing and gunnery ex- 
ercises. The first day scheduled for bomb- 
ing practice was a windy one, with an 
occasional shower. Two students were to 
go in each plane accompanied by an offi- 
cer as safety pilot. The bomb-racks, one 
on the under side of either wing, were 
loaded with six sub-caliber bombs each, 
and the target was a raft anchored in 
the bay. 

The students alternated as pilot and 
bomber and changed places in the air, as 
this procedure was more convenient than 
landing each time a change was made. 
It was practically impossible for one 
of large proportions to squeeze through 
the door connecting the pilot’s and gun- 
ner’s cockpits, so we climbed over the 
turtle deck, one going forward as the 
other came aft, passing mid way. Wing 
walking became a matter of course, and 
often one student would walk out to the 
end of the wing to take the other’s pic- 
ture. Our bombing was by no means 
accurate nor did we become very pro- 
ficient with the little practice we got. 

Gunnery was the most interesting of 
the practices. We fired both at sta- 
tionary ground targets and at moving 
targets. One student became so intent 
on hitting his shadow on the water that 
he shot three holes through keelsons of 
the hull. Another took the empty-car- 
tridge bag off and proceeded to stand up 
and gently shake the empty shells out 
into space. One bounded off the pilot’s 
head into the propeller, causing it to 
split its entire length. By throttling the 
motor down, they were able to return 
to the station. 

The lighthouse keeper at Newport 
News Middle Ground Light, was a 
friendly old fellow and often times there 
would be two or three planes on the 
water alongside the light, paying the 
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keeper a visit. We often congregated 
in unfrequented nooks of the bay to 
“shoot the breeze” and smoke, until we 
saw a plane in which we thought an in- 
structor might be and become too in- 
quisitive, when there would be a mad 
scramble to get into the air again. Other 
times we would take a swim. One day, 
one of the boy’s planes drifted away from 
him faster _ he could swim. He 
picked up by another student 
standing by watching, and 

chase to the drifting plane 

Jim attempting to taxi up to a 
runway one day with a fresh cross wind 
He misjudged his drift, missed 
and was headed directly for 
the sea wall on which Red and I hap- 
pened to be standing. Becoming excited 
and confused he left his motor turning 
up about eight hundred revs and climbed 
out on the bow in an attempt keep 
the plane from crashing into the sea 
wall. 

“Cut the 
chorus, but the motor 
voices. The left wing 
strike first and we made a grab for it, 
but it was coming with such force that 

ted was knocked down and dragged for 
several feet as the overhang of the upper 
wing — in over the edge of the sea 
yall. By this time Jim had back 
and cut the switch, and Red picked him- 
self up and told Jim, in none too polite 
terms, what he thought of him. To this 
day, Jim is a trifle embarrassed when re- 
minded the incident. 

There were no accidents 
students but the instructors did 
share. One landed on the 
merged wreck of a destroyer lying in 
shoal water just off the end of the 
The hull of the plane was literally cut in 
half, but no one was hurt. Another in- 
structor was forced to land on some mud 
flats from which the tide had just re- 
ceded. No damage was done, but the 
mechanic who was standing in the bow 
was catapulted head first into soc soft 
mud thirty feet ahead. The plane had 
to be disassembled and Rana, back by 
truck. 

Another 45 day training period was 
nearing its end. According to the train- 
ing syllabus we were supposed to receive 
instruction and solo in F-5-L’s. We got 
five hours apiece, but did not 
check out. 

The F-5-L was a twin engined flying 
boat powered by Liberty motors. It car- 
ried crew of six men, two pilots, a 
gunner, a navigator, a mechanic, and a 
radio operator. It had a wing span of 
one hundred and two feet, and weighed 
in the neighborhood of six tons. 

The last week was spent taking ground 
school and professional examinations for 
commissions. Whole volumes were writ- 
ten that week. Essays on how to time 
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a Liberty motor, pages on Naval Courts 
and Boards, theses on Theory of Flight, 
Sketches on everything difficult to ex- 
plain, and words upon words of plain 
bunk. Midnight oil was consumed by 
the bucketful, notebooks bulged with 
newly acquired knowledge, arguments 
ensued. What is dihedral? Who can 
convene a General Court Martial? De- 
scribe the action of a Lewis machine gun, 
ete., ad infinitum. 

When Friday finally arrived, we were 
mentally fatigued, but we felt physically 
able to do justice to the “binge party” 
we had arranged as a farewell to our 
officers and as a celebration of the com- 
pletion of our exams. The party was a 
huge success. There were twelve stu- 
dents and twice as many officers. 

It was not an easy task to return to 
that little college in northern Illinois and 
settle down to the resumption of a tam« 
college curriculum, after having spent 
three and one half months flying. 

By November 1, I had received orders 
to report for a physical examination for 
commission as Ensign USNR, and a few 
days later was being fitted for a new uni- 
form that was to have gold braid on the 
sleeves and most important of all, was 
to have a pair of wings over the left 
breast pocket. 


Pee 


The Flying Laboratory 


(Continued from page 27) 


Airplanes are noisy. There seems to be 
no way to suppress their uproar. The 
engine must run. The exhaust cannot be 
muffled without losing much-needed 
power. The propellers raise a rumpus in 
beating the air. The fuselage and wing 
covering is stretched like a drumhead 
and seems to magnify the noise. The 
wind shrieks past exposed wires. Insid 
a cabin it is as easy to converse as in an 
enclosed .car, but radio signals are not 
always as strong as a human voice. 

The airplane radio receiver must am- 
plify the signals enough to make them 
heard above all this commotion. Mr. 
Sleeper, in The Flying Laboratory, has 
not found the problem of amplification 
especially difficult except as it has in- 
creased the complexity of the receiver. 
It is not necessary to produce loud 
speaker volume. A man who wants to 
use radio in an airplane is satisfied to 
have a pair of phones in his helmet. 

More troublesome than the mechanical 
noise, however, is the electrical interfer- 
ence from the ignition system. In the 
Whirlwind motor there are nine cylinders, 
each equipped with two spark plugs— 
eighteen tiny transmitters sparking con- 
stantly. This ordinarily causes a steady 
rattle which sounds like very severe stat- 
ic. Most of this noise is eliminated by 
copper braiding over all the ignition 
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wires, grounded to the engine and the 
metal frame of the ship, but the total 
elimination of engine noise is a serious 
problem. 

When an airplane carries a radio man, 
or has a radio set for the use of pas- 
sengers, any ordinary type of receiver can 
be used. The operator can tune in sta- 
tions in the usual way and the only dif- 
ference between using a set in a plane or 
elsewhere is the amount of the extraneous 


noise. It is like trying to bring in a con- 
cert in a room with a large and restless 
family. 

When a set is to be used by the pilot, 


it is better to have it tuned permanently 
to approximately the frequency of the 
station that the pilot needs to hear. Mr. 
Sleeper has designed a set with but two 
being the tuning vernier and 
knob to regulate regenera- 


controls, one 
the other 
T10n 

In achieving simplicity, he uses batter- 
ies in preference to a generator for short- 


i 
wave transmission and reception. Bat- 
teries to deliver the highest voltage re- 
quired in such sets weigh less and oper- 


ate more reliably than generators. 
The Bureau of Standards has devel- 


indicator for aircraft radio 
It can be used with any 


oped a visu 
beacon signals. 
receiver that can be tuned to the fre- 
quency ol the beacon and that will deliver 
the moderate amount of energy required 
It is mounted 


To operate the indicator. 


on the instrument board of a plane and 


is as easy to read as the clock. The pilot 


sees two horizontal white lines, end to 
end, with a black space between. When 
he is exactly on his course, the lines are 
of equal length. If he swerves to the 
right, the line at the right lengthens. If 
he goes to the left of the course, the left 
line lengthens 


The same beacon may guide the ship 
away from it and toward it. The pilot 
merely turns the indicator upside down 
when he starts back toward the beacon. 
The indicator is mounted so that this 
can be done without difficulty. 

An important 
nower at 850 to 950 meters to transmit 


question now is high 


1 


to cover the 





up to 250 miles, skip dis- 
tance from a light-weight short-wave 
transmitter. For long flights both may 


be needed 
Direction finders on planes, to pick up 


short-wave transmitters up to 25 miles, 
may prove to be better than beacons be- 
cause, if a pilot gets very far from the 


line of the beacon, he may not hear it. 
It would be practicable for a ground sta- 
tion to use an automatic phone trans- 
mitter that would speak the name of the 
station. A pilot who could hear two such 
stations could quickly plot his location. 
Or he could steer for one station after 
another along the route. 

Airplanes in the near future may use 
also an automatic code transmitter, oper- 
ated by pressing a button, by which a 
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pilot can signal at intervals to ground 
dispatching stations or ask for weather 
reports. 

As the work of The Flying Laboratory 
progresses, there is no doubt that radio 
aids to avigation will become available 
to an increasing number of aircrait. 


A Civic Investment 


(Continued from page 25) 


ports, operated and maintained by the 
municipality, for general service; private 
airports, established by individual or cor- 
porate investment, to provide special 
services, receiving special compensation 
therefor. 

Meanwhile, we need airports and the 
necessary land should be secured before 
the growth of our cities and the increas- 
ing difficulty of obtaining undivided par- 
cels forces the cost higher. If we wait for 
private enterprise to provide airports, 
the eventual cost will be just so much the 
heavier, for capital investments will have 
to be larger. Therefore the purchase of 
an airport site today is not only an in- 
progress but an actual 
part of almost any 


vestment in 
economy on the 
municipality. 


Whether or Not— 


(Continued from page 22) 
formed. This temperature decrease may 
take place in many ways—by mixing 
with colder air, by losing heat through 
radiation like the cooling of a hot iron, 
by coming into contact with cooler sur- 
faces of ground, water, ice, or layer of 
air, and by expansion, as on rising. Thus 
again, we see the great importance of 
temperature differences. A knowledge of 
humidity combined with other factors 
can predict fogs, clouds, and precipita- 
tion. 

All of us know the value of water but 
we gain an even greater respect lor wa- 
ter-vapor when we note the small amount 
of it which produces such enormous re- 
sults. A suggestion of what this entire 
earth would be is gained by visiting in 
our imagination the great deserts. Ab- 
sence of water-vapor is the cause. In the 
western part of the United States the air 
from the Pacific Ocean is robbed of its 
moisture as it passes over the high Sierra 
Nevada range. Thus the great desert is 
formed, but even this region receives 
some rain. 

We have reviewed the primary ele- 
ments of meteorology and we have found 
that temperature differences are of first 
importance because they make air-cur- 
rents and all winds. Then water-vapor 
is the other great factor in weather. We 
may be disappointed occasionally with the 
changeableness of the weather, but after 
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weather is change. 


change we 


all 
without 
monotony—a dead world. 


us remember that the greatest 
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develop through need of 


has been made by the pr 


carrying certain equipment, comfort for 
flyers, and other special requirements. 
Seldom today is it necessary for Uncle 
Sam to hold prize competitions to get the 
plane he wants. He procures it through 
advertising for bids in the open market, 
or buys from a manufacturer a type es- 
pecially idaptable to his needs. Al- 
though most of the planes he buys are 
experimental in character and destined 








Furthermore, 
would have deadly 
And when we 
worry or fret about the weather and con- 
sider it the worst en¢ my of aviation let 
civilized 
progress has been made in the temper- 


e latitudes—where ther is quite 
and the climate is far from 

The re 18 som tl ing about the 
change—largely psychological and par- 
ially } hysiologic ili—that m ikes us a peo- 
ple « f tion, of enthusiasm and of vigor. 
It was in a variable climate, in a region 
of change ible weather, that the air- 
plane and its preceding and contempo- 
rary great achievement science and 
in engineering were conceived and 
constructed. In tropi Africa where 
life is so easy that inte lligence does not 


t, no progress 
mitive people 
climate we 


for a million years. In our 
measure Our progress a 
In closing, we might reflect upon the 
meaning of meteorology—‘“the things 
above Is it not strange that meteors 
and comets engaged the attention of the 
early Greeks more than the more perti- 
nent phenomena of the atmosphere? Is 
it not strange that ancient peoples knew 
a good deal about the r-off stars and 
practically nothing of meteorological ele- 
ments And then come back to the 
present and reflect that most persons’ 
interest in the sky is still confined to 
the night sky V hy does not the average 
person KI ow more of tl Vy sky than 
he does, considering that Is OI lar more 
importance to him than the night sky 
even h its splendors and mysteries 
of stars? The day I ils today’s 
nd { I ro | { Lie ‘ does sO 
in a gorgeous, ever-changing panorama 
of beautiful clouds and sky. The things 
above re indeed as | I lerful by day 
is by night and much more varied in 
effect and of infinitely more importance 
to us. Maybe these ne' things above” 
—the marvelous aircraft of man’s own 
making I help to O} } conscious- 
ness to the day sky as gaze upward. 
And when we kn r well we 
shall re it and like 
“Over the Hump” 
(Continued from page 18) 
is laid on adaptability of the plane for 
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to special uses an infinitely widened 
No longer 
is it a fast rule that new planes must be 
shipped in and assembled at the govern- 
Oftener they 


choice is now at his option. 


ment experimental field. 


are assembled at the 


ment field at time of delivery. 


Sample parts are still carefully static 
tested during building, however, and un- 
conventional parts still subjected to the 
Nor is the system of flight 
testing after delivery any the less rigid 
manufacturer and his chiel 
flight of 
their new plane by Wright Field test 
The pilot who had ferried it 
to the field had spoken highly of its fly- 
The engineer, unfamiliar 
with test-flight procedure, asked the test 
pilot to “take it up and toss it about 


wind tunnel. 


Recently a 
engineer came to see the first 


pilots. 


ing qualities. 


a bit” for the number of 


spectators 


The pilot replied that first he’d have to 


take it over the “speed course.” 


This is a two-mile straightaway course 
permanently laid out on the test field 
over which the airspeed indicator is cali- 


brated and the plane’s high and low 
speed definitely learned. 


nocent enough to the uninitiated 


stander, who sees merely a plane darting 
as an arrow in a straight line some 


swift 
ten or twenty feet above the ground 
He does not know perhaps that there is 
danger in that extremely low altitude 
should anything happen to plane or en- 
gine, but that the pilot must keep to i 
because it is only there that he can get 
the stillness of air necessary for the suc- 
cessful performance of such tests. Nor 
the strain of the flyer as 
he sits braced, searcely daring to breathe 


7 


does he see 
for fear of upsetting the nice balance of 
the plane going at top speed, one hand 
the stick, the other the 
throttle, a stop-watch in the 
hand held against slipping by having its 
cord w rapped between his fingers 

The low-speed test, after the former 
arrow-like swiftness, in which, in the 
open stretch of the great field, the plane 
seems scarcely to move, held just flirting 
with the stalling point, is much the more 
picturesque performance. The 
pany’s chief engineer became 
nervous as he watched. “Does he have 
to crawl it like that?” he 
claimed. “Heavens, what a 
if it dropped!” A pilot leaning in the 
window of the chief engineer’s car smiled 
“But it won’t drop in that boy’s hands,” 
he reassured him. “He’s just taking it 
‘over the hump.’ ” 

That, it struck us, was what Uncle 
Sam had been doing during those years 
of testing, especially the first seven years 
after the war—taking the airplane over 
the hump. 


on on engine 


throttle 


com- 
visibly 


finally ex- 


sweet mess 
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manufacturer's 
plant, given trial flights at the manufac- 
turer’s field, and flown to the govern- 


The airspeed 
calibration and high speed tests look in- 
by- 









When you 
build model 
planes and 
gliders, use 


Balsa Wood 


builders 
make their planes from 
Balsa Wood—it is the 


known. 


Commercial 


lightest wood 
yet weight for weight 
strong as pine. Its re- 
siliency like that of 


We have Balsa 


Wood pieces cut in spe- 


spruce. 


cial width for the builder 
of model planes and 


gliders. Prices as below. 


Prices Post paid 


Length Width Thickness 

36" ¢ 2 $1.25 

36 6 3" 1.75 
, ” 

40 5 2 1.25 

40 5 3 1.75 
; " ZH 

36 6 8 -60 


Prices on other sizes 
furnished on request 


THE 
FLEISCHMANN 
TRANS. CO. 


Balsa Box De pt. 
689 Washington St. 
New York City 
Chicago, Ill. 

327 So. La Salle St. 


San Francisco, Calif. 
245 11th St. 


Write for our free booklet 
on model construction 
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Dornier Flying Boats 


The Graf Zeppelin 


RAF ZEPPELIN, the pioneer in 

modern airship development and 

the father of the design of the 
“Graf Zeppelin” that made the recent 
eventful flight from Germany to the 
United States and return, in the year 
1914 urged his co-working engineer Col. 
Dornier to build giant airplanes. Dor- 
nier, out of his experiences in airship de- 
sign, decided upon all-metal construction 
for his airplanes, selecting duralumin 
alloy, together with steel for all parts 
exposed to greater strain, although nearly 
all airplanes were at that time built of 
wood. His third airplane turned out to 
be an exceedingly able machine for front 
line service in the marine, for with the 
same carrying load it was 4,400 Ib. lighter 
and 19 miles per hour faster than the 
wood-constructed planes. This success 
and the advice of Dornier led Prof. Junk- 
ers, designer of the plane that carried 
Koehl, Huehnefeld and Fitzmaurice to 
this country, to adopt duralumin also, 
after his iron-constructed plane had 
failed. Nearly all the construction 
principles established by Dornier in his 
pioneer work of airplane design have been 
retained by him to this day. It was 
merely a matter of applying and testing 
out the theoretical knowledge of airplane 
construction. 


By John H. D. Blanke 


Dornier built his first airplanes in the 
small shipyard Seemoss on Lake Con- 
stance. Following the successes of the giant 
Dornier flying boat with which observa- 
tion flights of 10 to 12 hours’ duration 
were made, a larger ship or plane yard was 
erected at Reutin near Lindau to which 
was added a plant for manufacturing the 
metal floats. Then followed a larger plant 
in Zech near Lindau and when the Treaty 
of Versailles curtailed all further progress 
in airplane design, a factory was estab- 
lished on foreign soil, in Marina di Pisa. 
Here Dornier built the flying boat Dor- 
nier Wal with which Locatelli flew in 
1924 from Italy to Greenland. The follow- 
ing year Dornier supplied Amundsen 
with several flying boats for his expedi- 
tion to the North Pole, the outcome of 
which drew the attention of the entire 
world. Early in 1926 Franco used a Wal 
seaplane to cross the ocean. Of the many 
world records made by Dornier planes 
and accepted by the A. I., 18 were 
established with a Dornier Wal in the 
spring of 1925 by Wagner and Grossio. 

In 1923 Dornier purchased the ship- 
yards of the Flugzeug-Bau in Friedrichs- 
hafen, but soon the capacity of this plant 
on German soil was insufficient for the 
demand and a large factory was erected 
at Altenrhein in Switzerland where Dor- 


Vv 
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and a Dornier Super-Wal over Lake Constance 


nier provided also a large landing field 
for his land planes. Licenses were issued 
to concerns in various countries to build 
flying boats after the Dornier designs. On 
Feb. 8, 1922, “Aeronautical Engineering” 
stated that during the previous two years 
Dornier had created probably more air- 
planes of entirely new design and econ- 
omies, than any other designer. And on 
June 24, 1926, the French periodical 
“l’Aero Sports” stated that “we must fol- 
low the method of design of Dornier 
accurately and determine the reasons for 
his successes in all those countries where 
our airplane industry runs into danger 
of losing out in competition, for the un- 
deniable superiority of the airplanes from 
Friedrichshafen gives those countries an 
inclination to become customers of a 
plant that has important recommenda- 
tions from Italy, Spain and Japan.” 
There have been many imitations of 
Dornier design, such as for example the 
Aeromarine E O 1924, the Supermarine 
Schneider Type 1925, the Farman Jabiru 
F3X 1923, and the Farman F 170, 1925. 

The German Aero Lloyd installed an 
all metal Dornier Komet II land plane 
on the Berlin-London route on New 
Year’s Day 1923, which had a capacity 
of 6 passengers and used a single motor 
of 185 h.p. In 1925 the same type of 
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plane was installed on the Copenhagen- 


Hamburg-Zurich route and the Berlin- 
Amsterdam-London and other routes. 
Comparing all planes of the entire fleet 


of airplanes of the German Aero Lloyd, 


the seven Dornier Komets II covered 
75% more flying distance, were 30% 
more dependable and 5% faster than any 
others. The Russian air transport com- 
pany installed a number of Komet II 
pl ines on the Moscow-Charcow-Odessa 
route with connections from Kiev and 
Rostow to Charcow. Many Dorniers are 
used also in surveying in Russia. 

The advantages of airplanes become 
much greater when used ove the sea 
than above nd, as compared with other 
means of travel, for while the traveling 
time on land is decreased to about 1/3 on 
the sea it is decreased to as much as 1/6 
because of the relatively slow speed of 
steamships hence the success of the fly- 
ing boats of the Nordiska Flygreteriet 
on the Baltic Sea in carrying passengers. 
Dornier Wal planes are used regularly 
by the Scadta in Central America. In 
the fall of 1925 two Dornier Wals made 


a flight from South Amet across Cuba 
to North America, giving 


tion to the 


thereby initia- 


levelopment of an extensive 


Central-American air transport. The 
Italian air transport company Sana em- 
loys six Dornier Wals on the Genoa- 


p 

Rome-Palermo route now to be extended 
Irom to Barcelona When Loca- 
telli made his attempt to re ich America 
from Italy | land, he was 


Genoa 


vy wav of Greer 


forced down on the Greenland coastal 
waters where the pontoons of his fly- 
ing boat kept him safe on the stormy 
waters for several days until rescued; 


land pl ne would have gone down in 





Dual Deperdussin controls are 
used in the pilots’ cockpit of Dor- 
nier planes. Note the quadruple 
motor instrument assembly. 


and Aeronautics 





The Dornier Super Wal accom- 
modates 20 passengers and car- 
ries a crew of 4, together with the 
normal freight load and complete 
radio equipment. 








a short time. Major Franco used a Wal 
“Plus Ultra” flying boat in crossing the 
ocean from Spain to Pernambuco, South 
America, in 35 hours and “Les Ailes” 
wrote on Feb. 18, 1926, that “if the Dor- 
nier Wal had not been just 
ship as a flying machine, it would never 
have weathered the elements and the 
flight would have been discontinued in 
Fernando Norouha or sooner.” 

The landing of Courtney on a stormy 
ocean last summer while his Dornier fly- 
ing boat was afire due to a broken feed 
pipe and his rescue long after the fire 
had been extinguished, in common with 
the experiences of others using flying 
boats, have shown that the use of such 


as cood a 
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able sea-going airplanes as the Dornier 
flying boats is the only way to make 
flights across the ocean or long bodies 
of water, if the lives of the passengers 
and crew are not to be endangered almost 
as they would be in flying with sea planes 
above land; and that the use of flying 
boats is the only way to make of such 
daring and risky sports a practical trans- 
oceanic air transport. Dornier planes ar 
used in various military and 
private, on land and sea, in Argentine, 
Chile, Italy, Spain, Dutch India, Russia, 
Japan, Jugo-Slavia, Portugal, Uruguay 
and perhaps other countries, showing that 
there are good possibilities for a suc- 
cessful airplane designer and builder t 
market his products in foreign countries 
as well as at home. 

Dornier-Metallbauten build at least 
twenty-four different types of land and 
sea-going airplanes, showing the possi- 
bilities of specializing in manufacturing 
airplanes for various services. These 
types include giant passenger transports 
in biplane, monoplane and sesqui-plane 
design with pontoons; monoplane sea- 
planes; observation biplanes; monoplane 
transport flying boats; monoplane sport 
flying boats; monoplane transport land 
planes; monoplane chasers; monoplane 
sanitation or hospital planes; ete. It 
would be impossible to describe here their 
construction in detail and we will con- 
fine ourselves to a few brief data 
cerning the three most prominent Dor- 
nier types. 


ferry 1c s, 


con- 


The Dornier Superwal is the largest 
and most powerful flying boat in air 
transport service today. It is propelled 
by four air-cooled Jupiter VI motors of 
500 hp. each. Early this year Wagner 
established with it 12 world records in 
respect to speed, flying time and altitude, 
with useful loads of 1,000, 2,000 and 4,000 
ke. A longer flight made with a useful 
load of 6,000 kg. or about 13,200 Ib. 
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could not be accepted as a world record 
by the F.A.I. since no provision had been 
made on their lists for such flying rec- 
ords. The Dornier Superwal is used by 
the Deutsche Luft-Hansa and the Italian 
Air Navigation Company; and besides 
accommodating 19 passengers in two dif- 
ferent cabins it has plenty of space for 
baggage and freight, a radio and navi- 
gating room, toilet facilities, ete. The 
seaplane is able to fly with only three of 
its four motors as was done on the 800 
km. flight from Oslo to Travemunde. The 
data on the three outstanding Dornier 
airplanes, giving maximum figures, is as 
follows: 


Popular Aviation 


Data Merkur 
Span, meter........ 19.6 
Total length, meter.12.5 
Total height, meter.3.46 
Area of wings, square 

ee errs 62 
Actual weight, kg. . .2100 
Normal = starting 

weight, ke....... 3500 
Maximum starting 

weight, kg.......3900 
Cruising speed, kilo- 

meters per hour. .165 
Maximum speed, 

km. per hour... .190 
Altitude, meters. .. .5200 


Wal Superwal 
22.5 28.6 
17.45 246 
435 59 
97 143 
4100 7450 
9750 12000 
6950 14000 
170 175 
190 215 
4600 3500 
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CAPTAIN LEWIS A. YANCEY 


TO PASS THE 


TRANSPORT 
PILOT’S EXAMINATION 


you must know 


Navigation and 
Meteorology 


Captain Lewis A. Yancey 


427 West End Ave., New York City 


A book has been prepared which thoroughly cov- 
ers the examination for any grade of license in 
these subjects, and if the candidate will spend a few 
hours studying it no difficulty will be experienced. 


$2.50 Postpaid 


Mail Order to: 


Enclosed please find check for $2.50 for which send me copy of Aerial 


Airman’s International Dictionary. 
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Data Merkur Wal Superwal 
Fuel consumption, 


grams perkm....500 1000 1900 
Number of motors. .1 2 4 
Horsepower of 

MOCOIS ccc ce cccs 500- 500- 

600 600 480 
Fuel carried, liters. .840 1450 3600 
Number of crew...2 3 4 
Number of passen- 
IE is nclike aa siewe S 10 20 


Bargains in Books 


Popular Aviation is discontinuing the 
sale of books directly through its office. 
Here is a chance to obtain some of those 
books you have been wanting at a dis- 
count of 10% on the retail price. The 
books we now have in stock are listed be- 
low. The prices shown are subject to the 
discount of 10%: 


A BC of Aviation—V. W. Page...$ 1.25 
Aerobatics—H. Barber........... 3.50 
Aerial Photographs—D. M. Reeves 5.00 
Aeronautics—E. B. Wilson....... 4.00 
Aeronautical Engineering—H. 

CIE Seb Ma cic ean eases 7.50 
Practical Flying—Bryan Q. Jones. 3.00 
Aeroplane Structural Design— 

Jones & Prie®. ....ccccccesccss 6.00 
Aeronautical Science—Hart & 

SS ey ee 2.50 
The Aircraft Engine Instructor— 

TS OR |e i Aner nermer 5.00 


The Airplane Speaks—H. Barber. 3.50 
Model Airplanes, How to Build and 


Fly Them—Elmer L. Allen..... 3.50 
Aerostatics—Edw. P. Warner..... 3.25 
Air Navigation—Card........... 3.75 


Airports and Airways—D onald 


ee, ne ett Snes tae eee Ee 5.00 


Air Warfare—Wm. C. Sherman... 4.25 
Aircraft Handbook—Fred H. Col- 
(eS ee a ape 5 ee Cee 4.00 


Aircraft Instruments—H. N. Eaton 5.00 


Automobile and Aircraft Engines 
ee 8.50 


Airplane Photography—H. E. Ives 4.00 


Aviation Engine Trouble Chart— 


ee Se ee ree 30 
Aviation Engines—V. W. Page.... 1.25 
Aviators Flight Log Book........ 1.50 
Book of the Sky, The—M. Luck- 

Sa Mee ea ee hae ch 3.00 
Building and Flying Model Air- 

craft—Paul E. Garber......... 2.25 
Aircraft Year Book 1928......... §.25 
Aircraft Year Book 1927......... 5.25 


Airplane Design—Edw. P. Warner 7.50 
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The Airplane Engine—Lionel 
ERED Sa ee 
Aeroplane Design and Cor ction 
en EE «ob aouw coe ee akan 
Applied Aerodynamics—L. Bairs- 
Dl 0 +0% 64600 G6 000 665 68608408 
Aerop! ne Col ( n Oper- 
ation and Maintenance—J. B. 
EE a ea lanee aaa ae aed 
Winged Defense—William Mitchell 
Wireless Telegraphy—W. H. Mar 
Ra ere Siete tc ihe Lota 
Enginee! Aerodyn Diel 
The Fu World Flig Lowel 
Thon 
Gliding nd Soaring Flig J 
Bert 1 Weiss... 
Civil A n—A rept 
A ( | A Alexal \ 
Conqu Q l \ | 
Williar aor 
De oT Screw Pre \ 
( t—H. C. Watt 
Dynan ( he Ai I 
Williat : 
Everybe Avi n ( \ 
W. Pag 
The Fe e W H. ¢ 
1ey 
Elemer Py 
1. W.d 
Fluid Ve Pre ] g 
Raune 
High Adve1 I Jar mal 
Hall 
] e and ( Ball | 
son & Chandler er 
Heroes of A Chel | 
Knights « e Wing—A. M. Ja- 
cobs 
How to Fly and I] ) 
Avro—J. D. Hi 
Learning to Fly in the U. S. Army 
—E.N.! 
Man and Weather—A. MecAdie 
Lindbergh the Lone I ole ] 
Charles ] ch, His ] ! 
Every & 7 \ 
Modern Flight—C. P. Cle o 
Three Musketeers of the An 
K o¢ hl, } tzn Tice Vi H e- 
feld 7 ° 
Manufacture and Use of Plywood 
and Glue Boulton 
Pressure Airships—W. W. Pag 
Record Flights—Clarence ( m- 
berlin . ue as 
Transport Aviation—Ar d 
Black 
A BC of Aviation (1928 edition) 
—V.W. Page aia 
A Text Book of Aeronautics—H. B 
Shaw 
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\MIODEL AIRPLANES AND SUP- 
PLIES—Send dime for circulars. Star 
\odel Airplane Shop, Vestaburg, Mich. 

MODEL AIRPLANES, SUPPLIES— 
Send stamp for price list. 1928 indoor 


tractor winner plan 10c. Hawthorne 
Model Aero. Co., Hawthorne, N. J. 





Aviation 





JUST OUT—Booklet and blueprints 
on construction of sportplane. Contains 


L$ HOTU 
also flight instruction, motors to use, ete. 


Aeronautics 
All for one dollar. Russell Aero Co., 


Box 455, Toledo, Ohio. _—_— — 











KASTER 
of the 


AIRCRAFT INDUSTRY! 


THE ALL-AMERICAN AIRCRAFT SHOW OF 1929 


THE 


PARADE 





Ca on. HALL, the scene of last year’s exposi- 
tion, will again house the 1929 Aircraft Show. 


Four acres of floor space—all on one floor—provide 
the finest possible setting for your exhibit. 


Space for over 48 planes has already been reserved. 
Every mail brings more inquiries—and reservations. 
Write today for application blanks and floor plans. 


AIRCRAFT BUREAU 
BOARD OF COMMERCE, DETROIT, MICH. 


The All-American Aircraft 
Show is sanctioned by the 


AERONAUTICAL CHAMBER OF COMMERCE OF 


ALL-AMERICAN 
AIRCRAFT SHOW 


CONVENTION HALL 
DETROIT 


AMERICA 
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Groundman or Mechanic Civilian Flyer 








size shown above). Pins or lapels. Price, $1.00 


Identification Wristlets, $2.50 


Made of silver or gold front (Actual 
each, mailed anywhere. 


JOHNSON COMPANY 
— ORIGINATORS — 


Flying Schools, Clubs, Army, Navy, Manufacturers 
Souvenirs for Airport Openings. (Special designs submitted) 


352 WEST 13th ST. “WING BUILDING” NEW YORK 
| WRITE FOR CATALOGUES 
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airplane company booths as well as in the 
accessory company spaces. 

The Fokker Company had a large 
number of famous planes reproduced in 
miniature non-flying scale models. Among 
these were the famous Southern Cross 
of the Australia flight fame; the Joseph- 
ine Ford of the Byrd Arctic Expedi- 
tion; the Peace America, which Byrd 
used to fly across to France; a Liberty 
motored T2 transcontinental record 
plane, used by McReady and Kelly; and 
a late Fokker model, the Virginia, taken 
by Byrd on his Antarctic Expedition. 

The Curtiss Company had two small 


Popular Aviation 


models of the Curtiss Robin, one with a 
radial motor and the other with a verti- 
eal-in-line six cylinder motor. They also 
had a beautiful Hawk and Falcon scale 
model. 

The Keystone Loening Company had 
a very small Loening amphibian, prob- 
ably three or four inches in wing span, 
as well as a very neat twenty-four inch 
scale model. There was also a Keystone 
Patrician three motor model of about 
thirty-six inches span. 

The Boeing Company had a wonder- 
ful display of models. A very neat Boe- 
ing navy fighter of about twenty-four 








This Big 
;o2 3 
Outfit 
YOURS 
for Only 


$ 


child, Fokker or Bremen. 
Indestructible aluminum propeller 


tions are observed. 
$3.00. (Plans and drawings only 50c. 


2 How About 





SPIRIT of ST.LOUIS 


FAIRCHILD 


Four High-speed, Long-distance Fliers at $5 Each 


= Sd ~ iS)’ \ 
Army Scout, $3.50 


Fibre wings and fuselage. 
motor mount. Rubber-tired landing gear. 
spread, 
flier! 
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___ CLINTON UNIVERSAL MODEL AIRPLANE 





BUILDS ANY ONE OF 


Contains a mammoth set of parts, plans and instructions 
to build a real flying model of Spirit of St. Louis, Fair- 
Rubber-tired aluminum wheels. 
and motor 
Heavy, multiple-strand Para Rubber motor. 
anteed to stand rough usage, and to fly 300 ft. if instruc- 

Outfit, prepaid anywhere in U. S., 

) 


> $1 TWIN PUSHER OUTFIT? 


All parts, drawings and instructions to make it, only $1.00. 
two powerful rubber motors, highly cambered 16” 
Makes a high-powered, long-flying job you'll be proud of! 


THESE, FOR THE BOYS WHO WANT READY-TO-FLY PLANES: 
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Aluminum propeller 
19” 


Beautiful colors, accurate design, and a fine 


Complete catalog of planes, 10c 
THE CLINTON TOY CORP., Dept. F., North Haven, Conn. 


Clinton Model Airplanes 


DIFFERENT 
MODELS 


This Snappy Little 


mount. 
Planes guar- 


Has aluminum propellers, 


wing, and adjustable elevator 


ro 


SEAPLANE 


3 - 


FOKKER 


Contestor, $2.50 


Built much like the Army Scout, but 
with 17” wing spread. tig favorit 
with boys all over the country. 
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inches span was shown near a beautiful 
painting of this airplane in flight. You 
will recall that this is the plane which 
holds the world record for climb to ten 
thousand feet and return in five minutes. 
This model cost approximately $350.00 
to make. There was also a beautiful 
Boeing tri-motored transport of between 
forty and forty-two inches wing span, 
costing about twelve hundred dollars. 
The company had a six foot model of 
their mail and cabin combination plane 
complete with real rubber tires, all con- 
trols operating, to the most minute de- 
tail, steel propeller of the adjustable pitch 
type which was fitted with an electric 
motor, ete. This model was said to have 
cost twenty-five hundred dollars to build 
and it certainly was a beauty from the 
standpoint of workmanship and appear- 
ance. 

The General Airplanes Corp. had a 
case of fine models of their new ships, in- 
cluding the Observer equipped with a set 
of wheels and a set of floats. This was a 
thirty-six inch model. They also had a 
Courier model some thirty inches in span, 
showing both floats and wheels; a model 
of their tri-motor plane scaling about 
forty inches, and another twenty-four 
inch model of their fine little commercial 
ship. (The Model Editor had the pleasure 
of taking a “hop” out at the Chicago 
Municipal Airport in the real ship.) 

The N. A. T. had a Ford tri-motor, 
twenty-four inch model. 

The American Airports had a Fokker 
super-universal and a _ tri-motor of 
twenty-four and thirty inch span, re- 
spectively. 

3erry Brothers, Incorporated, exhibi- 
ted a number of small fifteen inch Mo- 
hawk Pinto models in various colors. 

The Goodrich Company had a num- 
ber of models, the best of them being a 
Monocoupe and a_ twenty-four inch 
Hawk. 

The Aero Model Company had a booth 
in the south wing of the show in which 
were exhibited, in addition to their regu- 
lar line of sea plane, cabin plane and 
Silver Ace models, a new Lockheed Vega 
type of ship and a new tri-motor job. 
They have a very beautiful line of ships 
and report doing quite a business at the 
show. They had their large six foot 
Silver Ace model suspended over the 
booth and it was a big drawing card. 
Their program includes in addition to the 
composition Vega, a parasol model. 

The Balsa Wood Company had one of 
the Broadfield Toy Company Air Mail 
express models, one of the Silver Ace 
planes, and a balsa wood Spirit of St. 
Louis, in which the wing was the dia- 
phragm of a loud speaker operating con- 
stantly from a radio in their booth. 

The Fleischmann Company had a num- 
ber of models, including a model of 
Rickenbacker’s War Spad, a light Ger- 
man Junkers Bremen type flying model, 
some glider models, a balsa wood model 
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The “MO-CAR” MONOPLANE 


A real model airplane — Instruction thru construction 























Complete 
Postpaid 
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Learn to Construct and Fly Airplanes 










Weight only about 2% oz. 
Note the practical design and 
sturdy method of building. 








SPECIFICATIONS 
WING SPREAD 18” 
FUSELAGE 12” 
Powerful Motor 
Ball-Bearing Propellor 
Rubber-Tired Disc Wheels 






HE “MOCAR” Monoplane is a practical, simply designed, real model air- 

plane that flics. It is constructed of aluminum parts, all perfectly formed, 
ready for assembly. No special tools or punches needed for assembly—just 
pliers. All rivets, bolts, disc wheels, rubber tires, wing and fuselage covering 
materials are furnished. 


When completed, this plane will actually fly, taking off from the ground. It 
is strong and will stand considerable abuse. Replacement parts are furnished 
at small cost. 

This is an ideal model airplane that offers instruction in both airplane 
manufacture, and in flying. It is well to remember that all real airplanes are 
first tested by making models. 


It is great fun to construct and fly “MOCAR” model airplanes 


The illustrations above and to the left show skeleton assembly. All parts 
are plainly marked. Note the sturdy design. The weight, when completed, is 
only about 214 oz. Full instructions and illustration for assembly are printed 
on the board to which the parts are mounted. Shipped complete in box. 


The plane has a wing spread of 18”, fuselage 12”. A very powerful rubber 
motor, ball bearing propellor of special strong construction and rubber tired dis« 
wheels. All parts made of aluminum. 

Set No. 1 is modeled after Lindbergh's Spirit of St. Louis. Construction set 


(Postpaid $1.50). Model L made up ready to fly. (Postpaid $2.25 



















COUPON 


The Mt. Carmel Mfg. Co. 
Mt. Carmel, Conn. 
Dept. P-15 


Dear Sirs Maehereh Gad Casccccecssecccsscsecs for which please send me 
postpaid the following items checked: 


C] 1 Set No. 1 $1.50 1 Assembled Plane. . ° $2.25 
[1 3 Sets No. 1 -$4.00 [) 3 Assembled Planes...... $6.00 
Signed name .. TTITITI TIT TTTTT ee 
Address ..... . opseeese Code cececonseeeeseeseesooeses 

Fe GR pve wnwdevenevness seen s0ndnsnnssasneudsneevewsiansesesecesn 
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BUILD A GENUINE 


“30 SECONDS 
(PHOTO @* ORIGINAL MoDEL) (rnc) 





KIT everything you need, wire parts formed, 
select balsa, large drawing, full instructions, 
only $3.00 or $4.40 with carved propellers—post- 
paid. Flies as well with wheels or hand launch! 
PICTURE, 5”x7” clear close-up—postpaid $1.00 
S.E.5 BIPLANE—Famous War Scout Plane 
Flies swell! Looks keen! Special price com- 
plete materials with blueprint postpaid $2.95, 
or with the ribs and propeller completed $4.95 
AMBROID—More for less money. $.35 alone 
or only $.28 if ordered with other materials 
RUBBER—Always fresh %”x1/52”, full skein 
(208 ft.) bargain. Postpaid $1.60. 

JAPANESE TISSUE—Big 21”x31” sheets, light 
and tough. Order 5@$.30 or 10@$.55 postpaid 
SUPERFINE JAPANESE TISSUE — Smooth, 
tough, extra light, 18”x24”. Order 5@$.55 or 
10@ $1.05. 

BEAUTY WINDER —5 to 1 ratio, solid, smooth 
operating, heavy duty Others charge $2.50 
Our price $1.75 postpaid. 

FINE BALSA personally selected at kilns, 
2”x5”x40", bargain $.95 postpaid. 
COMPRESSED AIR MOTORS—Oh Boys! Make 
real engine driven planes! 3 eyl. motor w't 
1% oz. only, $4.99 postpd. or all parts & print 
only $2.50. Special air tanks, $10.00. Tank 
parts and print, $5.00. 


RUSH ORDER TODAY! 
Money Orders or Drafts. No C.O.D. 


Build all kinds of models! Win_ prizes, break 

records, using our “I’’ beams, ‘‘dopes,’’ light 

bearings, wheels, ribs, etc. Commercial models, 

Spirit of St. Louis, etc. Save $$. 

SEND 10c AT ONCE FOR BIG NEW 
MANUAL 


Clubs, schools, dealers—write for terms 
“Learn Aviation Through Models’ 


Peru Model Airplane Shop 
PERU, INDIANA 




















Simplex Air Model Co. 


AUBURN, MASS. 


Send 5 cents for complete parts list A 5 cent 
service charge is required on all orders amounting 
to less than $1. A 5 cent packing char s 
quired on all shipments of wood or met + great 
than 18” in length. Prices are subject to ane 
without notice. All goods sent postpaid in the 
U. S. A. No stamps or C. O. D. orders accepted 
Spruce Balsa 
pie, x4), 33, SUESVES TEs eSeereereNeS ¢ 
rg KUM XS’ cc cccccccccercerseses 





s 3” x3%! COO co Seer ceocccoess 
Reed 6’ lengths, 4,9” diam .05¢; 75e ; 
%_” .10c; Balsa discs 4%” thick 2” diam. .07c; 
3” 708c; 4” .09c. 
Ambroid dope, % pint .50; 


« 


ee 


Ambroid cement, 
Bamboo paper 
Rice paper, 18x24, .09; 
Wood veneer, 20” x30” 
Flat rubber 50’ of “s". ; ° 
Piano wire 3’ of No. 5 or "Ne. 3. .04; 3° of No. 

BEG ED oe ccesescccrccocessosesetvececoeses 
98-80-32-34 steel wire. per spool......... <e on 
tie” copper washers, 10 for.......-ceccccesses 5 

We can supply any size balsa that you need, also 
propellers, I beams, wing sections, bolts nuts, 
screws, brads, aluminum, brass tubing, turnbuckle 
and books on model building. 















AIRPLAN 





12-inch scale model of Lindbergh’s 
Spirit of St. Louis. Scientifically 
designed and very real 
istic Equipped with 
rubber band motor 
Rises from ground by 
own power and flies 30 


ft. or more Easily 
built without tools 
Construction set, witl 
all parts and full d 
rect ons, post rid in 








U only 50 (no 
sta Sa factior 
or money back 
now 
Mann & Benton, 53 W. Second St., Chillicothe, Ohio 
Please mentioy 


Popular Aviation 


float, and several other balsa wood toy 
novelties. 

The Pan American Airport booth had 
two small twelve inch three motor Fok- 
ker ships and a twenty-six inch Sikorsky 
Amphibion model. 

So, in all of the enterprising booths in 
the show, neat little models were in evi- 
dence to augment the interest displayed 
in the big planes. 


Model Whirlwind Engine 


The Wright Aeronautical Corporation 
had a very fine model of the Wright 
Whirlwind engine. The model was ex- 
tremely fine, the details being carried 
down in scale to a most extreme point. 
The motor was only about 8” in diam- 
eter, and carried a small 16” propeller. 

The screws which held the rocker arm 
covers in place were smaller than those 
ordinarily found in a watch. The minute 
magnetos were complete in every detail 
of external appearance. Even the spark 
idvance and retard was arranged so as 
to operate properly. This motor attracted 
the attention of everybody, drawing 
probably more attention, even, than the 
larger Whirlwind engines on exhibit at 
the Wright booth 


ren coucarceacenenees 


Our Library and Yours 


(Continued from page 77 


aeronautical principles. His evidence 


shows clearly that there was an interest 
in aeronautics in China at a very early 
date. Kite-flying, which appears to have 
been a rather more ambitious undertak- 
ing in China than in any European 
country, was a very early development. 

Possibly one of the most unusual 
methods which has ever been employed 
by anybody as a means of flying was 
that invented by Liu An, or Huai-nan 
Tse, who lived in the second century be- 
fore our e! He is said to have dis- 
covered an elixir which he drank, with 
the result that he immediately sailed 
way to heaven. The bow! containing 
the medicine fell from his hands, and the 
dogs and chickens having sipped the 
spilled portion, Liu An was followed 
his flight by an escort from his own 
barnyard 

Dr. Laufer’s pamphlet is highly enter- 
taining, and in a time when flying is gen- 
erally thought of as exclusively a twen- 
tieth century affair it is interesting to 
read of pilots, fabulous or otherwise, who 


soloed many hundreds of years ago. 


Flying in hanna Columbia 


eaoeonnnerenaiiny ene moe euenssenciinens 


(Continued ‘aaa page 81) 


of Canada, with Salmon Arm as their 
base. They covered about 1600 miles of 
territory and having completed opera- 
tions there flew to the northerp British 
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BUILD and FLY MODEL AIRPLANES 
LEARNING 





AVIATION 
OUR MODEL 


of the Bellanca in flight 


FOR PERFECT SCALE MODELS BUILD AND 
FLY Hd LISTED BELOW eats _MANY 
oT HERS OF THE U. S. MODEL 





Lindbergh’s ‘Spirit of St. Louis’’..... 5 $8.50 
EGR *SOMNINEER” sccecccccceesce ‘ $9.00 
Junkers “‘Bremen’’ $8.50 
Fokker ‘“Universal’’.. $8.50 
Spad Biplane Scout ieie deere iéte . .$8.00 
Nieuport Scout Biplane........ aes . $8.00 
Loening Monoplane............ ath i $6.50 
Curtiss J, H. 4 B ipcehinewen eee 
DeHaviland Biplane.. a ie $7.00 
White Flyer......... $1.50 


Our illustrated catalogue containing everything for 
The Model Builders. Sent postpaid for 10c, 
DEALERS write for our discounts. 

U. S. MODEL AIRCRAFT CORP. 
341a Monroe St. Brooklyn, N. Y. 








MODEL AIRPLANE SUPPLY 
Send for Free Catalogue 


Bs alsa or Spruce 


KYB XJ ceceveseseceseseses ee -0.03 
X's x 3° er . . 0.03 
X "x 3° ereesevcses 0.05 
an Oe os sewewen ‘oneness 0.06 
16 by Pa sadgvnemoheat 0.10 


For all other sizes and I beams send for free 
catalogue. 


Bamboo paper 25% 2, gi peer Te 
Rice paper 24” xs7" coccvecseceseces@le 
Finest quality silk’ paper ’ 20” x 24 coe eO8S 
Ambroid Cement 2 oz. 33¢; 4 0z. 53 

Annealed wire, gauge 34, per spool coe ee 


All other goods like rubberstrand, reed, dowels, 
aluminum in sheets and tubes, bamboo varnishes, 
are described in our free c atalogue Send for it 
at once. A _1oc charge on all shipr nents of less 
than one dollar. For orders of wood always in- 
clude roc for secure shipment with our special 
packing. No stamps or C. O. D. orders accepted, 
send money order. 


MODEL AIRPLANE SUPPLY 
AUGUST SCHAEFER 
45 North Ave., New Rochelle, N. Y. 








f Ahigh grade line of 
New: indoor and outdoor 
Model Airplane Kits 


We have supplied to many successful model 
makers, materials to the most exacting require- 
ments fora number of years and now you may 
reap the benefit of our experience with them 

Supplies and drawings, now ready. Send 10c coin 
(not stamps) for list. Many new models and supplies 
that cannot be obtained elsewhere 

All our stock is reasonably mga and no packing or 
shipping charges are made his alone should arrest 
your attention, but when you receive and see our 
stock we know you will smile a big broad smile 

Yours for better models, 


Cleveland Model & Supply Co. 
1866PA West 57th St., Cleveland, O. 


High Quality—Fast Service 











. 








FLY THIS PURSUITSHIP MODEL! | 





coms apoull 














by own powerand 
fly 60 ft. Can be 2 ¢ nae 
s¢d indoors or 
out. Has air ser- 
> insignia on wings, in colors. Construction set includes 
ready-made aluminum propeller, shaft, rubber band motor, 
stream-line wood wheels, pre-cut b “ ribs and all other 
parts, with clear directions, Can be m n 3hrs, by aver 
Id boy, without tools. ¢ empl t. packed ir 





mailing tube, only 75c, postpaid in U.S. Send 
cular tedee Gee emumeeh. Pele adideees plainly 
oney refunde 


LOGAN TOY WORKS, 35 East Gay Street, COLUMBUS, OHIO 


(Wecannot makeC.O. D. shipments. Noretail catalogue issued) 
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Columbia territory where similar work ham Bay and Nottingham Island, and 
was carried on. Photographical work of these six volunteer Canadian pilots 
this nature in B. C. was undertaken more pushed the field of progress northward. 
in the nature of an experiment to deter- The Vancouver air station contributed 
mine if mapping of this kind was possible two of the six 

in mountainous country. Reports from Not only in eapital aviation but also 
Ottawa indicated that the work has met in work and development connected with 
with considerable success and as a result the industry are there indications of 
of this experiment it is proposed to map growth on both commercial and private 


t , Designed Like 
the whole of B. C. by this means. Fair- flying on the B. C. coast, and particularly 
child all-weather cabin monoplanes surrounding Vancouver. At present the 


and Flies Like a 
equipped with pontoons were used by National Airplane Lumber Company is 


o 
the two air force officers while employed conducting negotiations with the city Real Airplane 















































on this work council of Prince Rupert, B. C., regarding 
The Jericho Beach air station of the the progress of the establishment of a Will fly beautifully and is ex- 
Royal Canadian Air Force has been special mill by that firm in the Northern at oP gee pat . Powe yd many 
: : . ; : y Ww amage. 
aigge ntly associated with the pioneer- B. C. city. Should negotiations be com- PUNGCORS OF There Wneut Comnge 
: . Pe ; 7 inca Has all-metal motor mount, sturdy 
ing of flying throughout all parts of Can- pleted satisfactorily the firm will imme- wings, scientifically designed alumi- 
me and just recently two gallant Cana- diately start construction of a plant for num propeller and shock absorber 
dian airmen have returned to the station the manufacture of airplane spruce. landing gear with rubber-tired 
uiter a long period 1t amid the biting The Prince George city council have wheels. 
_—s a 10ng period spent amid € HITINE ! ~~ y counc) lave The Scout Model shown above, well 
winds and freezing breezes of the Arctic also become air conscious and have ap- packed, will be sent prepaid anywhere in 
‘ T ‘ . oached | B.C ial the U. S. for $3.50. Other splendid Ameri 
regions. hese two men are flying Ser- proached the b. C. provincial government can Models are: Spirit of St. Louis, Fair- 
veant N. D. Terry and fivine Officer A. for assistance in developing a civie air- child and Fokker at $5, and the Bremen at 
, . . “Ee : $7.50. Every plane tested at the factory 
J. Ashton, who were detailed to take part port adjoining the eity. Should this pro- and guaranteed to fly and land like a regu- 
ith Sergeant Pat Semple in the 15 ject be successfully carried out it will do lar plane. Order now and let the fun begin! 
months adventurous expedition to the much to further commercial aviation in Glider Given With Catalogue 10: 


i 
Arctic, In connection with the develop- British Columbia, as it will give a land- AN ~ CA T 
ment of the Hudson’s Bay railroad ing ground for land machines in the in- LI IERI f N 
} >LANES 
PLANE 
American Model 


Aircraft Co. 


Se Devt. 1, P. O. Box 1492 
New Haven, Conn. 








Throughout 15 months these men kept terior of the province. 
ceaseless patrol over the bleak and deso- From all indications it is apparent that 
late Hudson’s Stra data on aviation is steadily increasing in popular- 
the movement of ice, and the constant ity in British Columbia, and that Van- 
changes in fog, current and navigation couver city is destined to play a prom- 
conditions. This information will be used inent part in the development of com- 
to safeguard grain ships which must come mercial aviation in the province. 


to Port Churchill for cargoes when the 
new rata ised. enpane bases | Gf R d Bomber Combat 
were established at Port Daren W: sho e e O er 
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Spirit of i 
pirit of St. Louis 
BELLANCA COLUMBIA 
FLYING MODELS, 39 INCH WING SPAN 
WEIGHT 6 OUNCES. DEMOUNTABLE MOTOR 
STICK 
fi eamir bendin 
n Z. Ws eliminate 
ribs; t sec 
be haf is 
t I nne minut 
nu t r es; spl 
Kea ‘ hinder are 
wood ¢ ther lel Full Zz 
no cate e Your ct chi = blue, red, Positively a sensational offer. Here's the Red Bomber Combat Model Plane, a twin 
res 9 y ype acke n a box propeller model that flies amazingly And you can have it free! Boys everywhere 
stpaid $7.00 fiying model planes Now is the time yours This sensational plane 
SPIRIT OF ST.LOUIS will fly 600 feet easily, often further Wings made of special fibre, two powerful 
33 INCH Wine SPAN WEIGHT 4 OUNCES rubber motors, two cleverly fashioned propellers. Not a glider—a real model plane. 
ae eas cee ee ee Eee. ee ASSEMBLED IN TWO MINUTES tion, sport, ranch life, high adventure on land 
dise wheels J } ue, glue n a direction Packed Be st of all no tedious hours of toil constructing oo pitery and daring. onlin ge 
in a box 12x20 Postpaid $4.50 This plane can be put together ready to fly by tional correspondence club, stamp department and 
any boy in less than two minutes—positively! See” aceon” aan ae pecan t 
tuilds ¢ <= |; 6.4 ae @ r r Two minutes after the postman delivers your plan y Bo “- ee elas oe on New -- rt M : 
indoor model described in any magazine, $1.0( nine tq woe TM ate od Ms. on pam helviate — nage nr a serial smash now arting 
ACE SUPER UNIVERSAL raid Every boy will envy you. Order your plane right Weatness PERSE! 

Will build the Morris Raeer, or ch Spirit now! Regular subscription price to The Open Road for 
of St. La S F g Bipla é slliot ‘ I ) s $1 We will send u the Red 
me - é , lel oo i r the . ir vie _*.. THRILLING BOY'S MAGAZINE el Rene and a suiee ription ‘for a 
C« $2.1 14 s s of wing sections in stock THE OPEN ROAD for BOYS has 50 pages or whole year—l2 fat issues—both for $1. Send the 
Send five cen for catalogue more every month crammed with stories of avia- coupon now. 

ACE AEROPLANE & MODEL SUPPLY 00 
131° Prospect Street Be th O 1 
JERSEY CITY NEW JERSEY Issues ol or — use this coupo. 
meee ae ee ee = 


= A Year Pilot Bugatti 











SPEEDO- -PLANE FLYER Open Road for Boys Magazine 
Riece from the ground. scare to or i 130 Newbury St., Boston, Mass. 
r t om  mcemeenne i Friend: By all means I will grab this offer. Enclosed is $1 
Please rush me the Red Bomber Combat Model Plane which I un 
] derstand is free. Enter my name to receive a year’s subscription 
12 issues—to The Open Road for Boys Magazine beginning with 
1 the very next number 
. 
e Name . TTT TTT TT TT tee 
s 1S { ame 
] TRTCSE cc ccccccccccccerecesecesecerseseseooooeceosetasecesscess 
wi re Town or City... Sov eeecesvecsesececsoteses 
carved wood propeller. Only 25 cents postpaid | 
DD i sa vwavecedncephcnksadsdhitekdedsieendedeeentinéeuelenios 


Bott Models Gomnentesd to Ee or "Money Refunded 


meg Pom mont th 





°% 
B 
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YOU'LL GET A PLEASANT SURPRISE! 











SPEEDO MFG. CO.. Dept A. 253 Albany Ave., BROOKLYN, N. ¥. 
Please mention Popular Aviation and Aeronautics when writing to advertisers 











] 
J 
t 


ibaa Parra nerresty-etenes 


— 


106 


Popular Aviation 


February, 1929] 


The Flat-Top Lift (Curve and 
(ontrol at Low Speed 


By Montgomery Knight and Millard J. Bamber 


of the National Advisory Committee for Aeronautics. 


HIS report, which is the first of a 

general airplane safety program, is 

concerned with the importance of 
the flat-top lift curve as a factor con- 
tributing to safety and control at low 
speed. An analysis of existing airfoil data 
indicated definite relations between the 
shape of the lift curve and certain sec- 
tion dimensions. A_ section designed 
according to these empirical relations, 
was tested and found to have the desired 
flat-top lift curve, combined, however, 
with low aerodynamic efficiency and high 
moment coefficients. The shape of the 
lift curve at maximum lift appears to be 
of sufficient importance to justify addi- 
tional investigation with the view of de- 
veloping a section having satisfactory 
efficiency and moment characteristics. 

The most critical factor of airplane 
flight to-day is the making of a safe and 
comfortable contact with ground or water 
on landing. The skill required in landing 
under all possible conditions must be re- 
duced if safety in civil aviation is to be 
assured, Surprisingly little work has been 
done to date on this vital matter. 

The chief factor to be considered in 
the problem is the nature of the air re- 
actions upon the airplane as it assumes a 
landing attitude on approaching the 
ground. The most important aerody- 
namic item is the manner in which the 
lift varies with changes in angle of attack 
of the wing system at low speeds or large 
angles of attack. Safety demands that 
there be no abrupt changes in lift at these 
angles. In other words, it is highly de- 
sirable that the lift curve should have a 
flap top instead of the relatively sharp 
peak generally characteristic of airfoils 
in use at present. 

This requirement calls for a study of 
the aerodynamics of airfoils at large 
angles of attack. During the past two 
years such a study has been made at the 
Langley Memorial Aeronautical Labora- 
tory as a part of a general airplane safety 
program undertaken by the staff of tie 
atmospheric wind tunnel. The latest is 


the National Advisory Committee for 


Aeronautics 84-airfoil-profile, and the 
major portion of this report deals with 
the results of force tests on an airfoil 
model having this profile. 

The shape of the lift curve in the vicin- 
ity of its maximum depends chiefly on 
the manner in which the flow separation 


or “burble” takes place over the upper 


surface of the airfoil. The design of an 


irfoil having a flat-top lift curve requires 
1 knowledge of the airfoil shape factors 
that affect this flow separation. To in- 
vestigate these factors, preliminary force 
tests were made on several airfoils having 
extreme profiles, and from these tests the 
following tentative rules for obtaining 
profiles with flat-top lift curves were de- 
rived: 

(1.) The shape of the upper surface 
is vital, whereas that of the lower is un- 
important; (2.) the maximum ordinate 
should be well back, in the vicinity of 
forty per cent of the chord from the lead- 
ing edge; (3.) the nose should be low 
and have a fairly small radius of curva- 
ture; (4.) the upper surface should be a 
simple mathematical curve, that is, the 
change in radius of curvature should be 
continuous along the surface; (5.) the 
thickness should be medium, 12 to 16 per 
cent of the chord. 

The National Advisory Committee for 


Aeronautics - 84 - airfoil - profile was de- 
signed in accordance with the above rules. 
This profile is of the *Joukowsky type 
and has a medium thickness (8/1 = .05) 
and high mean camber—(f/1 = .5), with 


the Joukow sky concave lower surface 
camber replaced by a straight line. 
Force tests were made on a 5 inch by 
30 inch rectangular airfoil model of lami- 
nated mahogany. The model was 
mounted in the tunnel on the wire bal- 


ance, and the lift, drag, and pitching 
moments were measured through a range 
from —S degrees to +35 degrees angle of 
attack. The dynamic pressure q, was 
held constant at 4.04 pounds per square 
foot which represented an average air 
speed of about 40 miles per hour. The 
average Reynolds Number was 148,000, 
with the wing chord as the characteristic 
length. 

The test results were corrected for the 
effects of the supporting wires. Also, the 
effect of the tunnel walls on the air flow 
over the model was accounted for by con- 
sidering the test results as applying to 
a wing of aspect ratio 6.85 in free air 
This value for the 30 inch wing in the 60 
inch circular closed-throat tunnel was 
obtained by means of the Prandtl correc- 
tion formula. The ordinates of the 
model were accurate to within plus or 
minus .003 of an inch. In general, the 
test results may be relied on to within 
plus or minus 2 per cent. 

One of the diagrammatic figures shows 
that from 915° to 19° angle of attack, a 
range of 914°, the mean variation in lift 
is about one per cent. An airplane 


* ‘Graphic Construction of Joukowsky Wings 
A. C. A. Technical Memorandum No. 336 





Lift, drag, and L/D vs. angle of 
attack. Aspect ratio 6.85. 
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Center of pressure travel vs. angle 
of attack. Aspect ratio 6.85. 





equipped with this type of wing would 
have much less critic nding character- 
istics than if it had a wing with a peaked- 
lift curve. This is du the fact that 
once the flat portion ol! the curve has 


een reacher yulling b the control 
} hed, pull 


stick would cause neither a sudden rise 


nor an abrupt drop of the airplane. 
A large proportion of airpl 
r by the sud- 


ine crashes 
to-day may be accounted f 
den uncontrolled dive following a stall 
when close to the grout This dive is 
due to the rel itively rapid rearward mo- 
tion of the center of pressure as the angle 
of max 
strong nosing 
At the same time, due t low speed, 


the elevator effect is too small to hold 


] 


imum lift is exceeded whereby a 


-down tende1 is produced. 


iirplane conse- 


This charac- 


the nose up, and thi 
quently cr ishes nose down 
teristic, in general, is much stronger in 
staggered biplanes and low-wing mono- 
planes than in the high-wing monoplane. 
For the National Advisory Committee- 
S4-airfoil from 4 to 35 degrees the center 
of pressure is very nearly 
along a line (A) at a distance of 0.4 of 
the chord below the chord line. A mono- 
plane with center of gravity on this line 


would (except for the tail surfaces) be 


stationary 


practically in neutral equilibrium over a 
large range of angles and would have no 
tendency to nose down. Incidentally, the 


diagrammatic figures also show the rela- 
tively large 


travel that would obtain in 


rearw ird center Of pressure 
monoplane 


with the center of gravity on line (B). 


Still another desirable feature of this 
type of air is its small spinning tend- 
ency. Autorotation calculations indicate 


an approximate range of “rotary instabil- 
ity” of only 4 


about 8° or more for sever 


as compared to that of 
commonly 
used airfoils 

At zero lift the value of the 
pitching moment coefficient CM about 
the quarter-chord point is 0.135. This is 
larger than is obtained on most of the 


ibsolute 





commonly used airfoils. Moreover, the 
aerodynamic efficiency is not high, being 
about the same as that for the well- 
known Gottingen 387. The investigation 
is to be continued in order to improve 
these two undesirable conditions with- 
out, however, sacrificing the flat-top lift 
curve and the good low-speed stability 
characteristics. 

In considering the 
the low scale (R. N 
tests should be kept in mind. 
it is believed that the scale effect on the 
National Advisory Committee for Aero- 
nautics-S4-airfoil at maximum lift is 
small. This statement is based on the re- 
sults obtained on airfoils of approxi- 
mately the same thickness which have 
been tested at this laboratory in the 
variable density wind tunnel. 

A study of data now available leads 
to the following conclusions: (1.) The 
flat-top lift curve should make landing a 
safer and less difficult operation; (2.) 
the flat-top lift curve when combined 
with a small center of pressure movement 
at large angles of attack should reduce 
the tendency to dive after a stall; (3.) 
an airfoil having a flat-top lift curve also 
has a reduced tendency to spin and 


above discussion, 
148,000) of the 
However, 





Polar curve for N. A. G. A. air- 
foil. Aspect ratio 6.85. 
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would, therefore, be less apt to fall off on 
one wing after a stall at low altitude; 
(4.) owing to the high moment coefficient 
and low aerodynamic efficiency the Na- 
tional Advisory Committee for Aero- 
nautics-$4-section is not considered satis- 


factory, but satisfactory sections can 
probably be developed and further work 
along this line is being planned. 


New Aeronautical Courses 


In view of the increasing importance 
of air transport in aviation, the Daniel 
Guggenheim School of Aeronautics of the 
College of Engineering of New York Uni- 
versity is rapidly adding courses relating 
to air transport to its curriculum accord- 
ing to Professor Alexander Klemin, d 
rector of the School. 

During the second academic term two 
new courses will be added to the curric- 
ulum at New York University. Pro- 
fessor Myron W. Watkins will offer “Eco- 
nomics of Air Transportation” which will 
cover the fundamental basis of air trans- 
portation. Professor Watkins holds the 
chair of economics at New York Univer- 
sity and is considered an authority on 
inland water transportation. 

Captain C. H. Biddlecombe, one of the 
most competent authorities on air trans- 
port in the country, will offer a course 
during the second half of the academic 
year on “Air Transport.” Captain Bid- 
dlecombe has had operating experience 
in Europe and in this country. He was 
identified with the Colonial Air Trans- 
port Company and is now actively en- 
gaged in the study of air transport prob- 
lems, 

“Air Transport” will include a study 
of lighting, radio, weather service, com- 
munications (other than air), operations 
and maintenance of flying equipment, ac- 
countancy and financial analysis, person- 
nel problems, Department of Commerce 
regulations, engineering aspects of ter- 
minals and emergency fields and the trac- 
ing of an airway 
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Coming South This Winter? 


Possibly you are already down here near the South’s lead- 
ing aviation school. Let us give you the facts about our 
comprehensive flying instruction course—an inquiry will 
involve no obligation. 


McMULLEN AVIATION SCHOOL - TAMPA, FLA. 














Lancaster & Allwine 


Registered Attorneys 


PATENTS & TRADE MARKS 
Information on Request 
471 Ouray Building, 805 G Street, N. W. 
Washington, D. C. 


BOYS 


American Ace 
Aeroplane Kite 


(Ace of All Model 
Aeroplanes) 





Re ady to fly in 15 minutes, no tools required in assembling. 
7 del Ace” is guaranteed to fly. Will zoom, loop, barrel roll, and do 
other circus stunts. Can get altitude of 5,000 ft., and will fiy for hours. 
Wing Spread, 33 inches, constructed of Hickory, Holland cloth, Alumin num 
struts and spars, adjustable stabilizer, etc. 
Price $2.25 complete with 400 ft. flying string. Parcel Post prepaid. 
25c extra West of Rocky Mountains 


THE AERO KITE CO. 


630 Race Street Philadelphia, Pa., U. S. A. 





AT LAST!— 

















ILLUSTRIERTE 


FLUG-WOCHE 


Periodical for Farthing Air Travel ‘> the Service of Business and 
International Traffic 
Air Travel-Enginecering Air Travel-Business 


Alr Travel-Policy 
Appears Monthly Annual Subscription Price Mark 28.00 


VERLAG FUER DEUTSCHES FLUGWESEN 


Berlin-Lichterfelde, Augustastrasse 18, Germany 


Northé€ster 


EJAING TOGS 
ae ‘-Z Helmets, goggles, flying suits. 
Write for complete catalog. 














BECK DISTRIBUTING CORP., 66 E. 13lst ST., N. Y. C. 














AERONAUTICA 


THE MONTHLY INTERNATIONAL ILLUSTRATED REVIEW 
Official publication of the pilots of Italy. 
The richest and largest aeronautical publication. Every one interested in aero- 
nautics should read our review. 
Specimen 10 Lires. Yearly subscription, 100 Lires. Address your subscription to: 


AERONAUTICA, VIA GESU N. 6. MILANO, ITALIE 











. 
engine cowls 
propeller noses 
etreamline wheel fairings 


Spun and hand-hammered work 
in dural or aluminum to order. 


MAGOSY A BUSCHER 


120 WALKER STREET ° NEW YORK CITY 











Eagle Airport School of Aviation 
HINCKLEY, ILL. 
50 miles West of Chicago 
Complete training either by the hour or course. 
Distributors for the Air-King, Exclusive Agency 
Northern Illinois, Southern Wisconsin and State of 
Iowa. Price $2175, less motor. 





CHICAGO’S FASTEST 
GROWING FLYING CLUB 
Silver Wings and Membership Card $1.00—Resident Mem- 
bership and 10 Hours Dual Instruction $200.00—Solo Rate 


$5.00 Per Hour—Associate Membership and One Hour Per 
Month Flying $25.00. 


OGDEN PARK FLYING CLUB 















Cquigvoupss EXAMINATION? 
Test questions and information 
SENT FREE 
Test yourself—No obligation 


CALIFORNIA AERO SERVICE 
1557 No. Wilcox Ave. LOS ANGELES, CALIF. 





6719 So. Ashland Ave. Chicago, Ill. 

a K E E Flying Instruction 
Why pay for flying courses? 

We teach you FREE on any New or Used WACO 

Purchased. Act now and be prepared when Spring 

arrives. 

ROBBINS FLYING SERVICE 4x50. 


WACO DISTRIBUTORS 
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“LEARN TO FLY AT A MIDWEST AIRWAYS 
CORPORATION SCHOOL” 


Under direction of John H. Livingston 


Three large Airports in the Central West—at Aurora, Illinois, Monmouth, Ili 
nois, and Waterloo, lowa. 
We are training students to fly because we need pilots for the planes we sell. 


Largest distributors of commercial atrcraft in the central states 


MIDWEST AIRWAYS CORPORATION 
Waco and Ryan Distributors 
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‘Patent “Department 


The Patent Service of PopuLar AVIATION AND AERONAUTICS has been established for the benefit of those readers who wish to keep 


in touch with the latest mechanical developments. 


It should be understood that the descriptions given with each patent are taken 


from the claims made by the inventor and that this publication by PopuLar AVIATION AND AERONAUTICS is in no sense an endorse 
ment of these claims, but a record only of the action of the United States Patent Office. 


No. 1,691,362, SkeLeton Structure Sucu as AIRCRAFT 
Fuse.aGe, Patented November 13, 1928, by Frederick Sigrist, 
of Oxshott, and Sydney Camm, of Long Ditton, England. 














According to this invention the longerons of a fuselage and 
the interlongeron struts or bracing members are formed of 
metal tubes which are squared or formed with flats at the 
joints or which are of square, flattened or rectangular cross 
section throughout their length. The longerons and the brac- 
ing members or struts in either the vertical or horizontal brac- 
ing or both may be connected together at each joint by plates 
bolted or riveted to each of the adjacent members. 


No. 1,691,376, Stapitizer ApsJUSTING MECHANISM, Patented 
November 13, 1928, by Daniel J. Brimm, Jr., of West Hemp- 
stead, New York, Assignor to Ireland Aircraft Inc., a Cor- 
poration of New York. 








A stabilizer adjusting mechanism including a _ rotatable 
eccentric over which is loosely arranged a non rotatable band, 





the band being held against rotation by its attachment to the 
stabilizer and being movable under the influence of the eccen- 
tric to adjust the stabilizer as said eccentric is rotated. 


No. 1,691,494, Automatic Gun Carrtep By AIRCRAFT, 
Patented November 13, 1928, by Harold James Payn, of 
Weybridge, England, Assignor to Vickers Limited, of West- 
minster, England. 





This invention relates to automatie guns earried by aircraft 
and of the kind provided with a cocking and loading lever 
which is under the control of the gunner and serves when 
actuated to reproduce the movements of the barrel and the 
gun mechanism which occur during firing so that the gun 
can be initially cocked and loaded and can also be cocked 


and reloaded in the event of a cartridge misfiring, this opera- 
tion causing the defective cartridge to be extracted and ejected. 
In addition to this patent a further design for an automatic 
gun carried by aircraft has been patented by the same 
patentee, also on November 13, 1928, the second patent being 
No. 1,691,495. 


No. 1,690,765, ConstrucTION oF FLEXIBLE AEROPLANE 
WINGS WITH VARIABLE ProriLe, Patented November 6, 1928, 
by Ugo Antoni, of Viareggio, Italy. 
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Means are generally known for varying the profile of aero- 
plane wings with the object of obtaining a quick change of 
speed and a variation of the carrying capacity of a wing 
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at the will of the pilot. The present invention, however, re- 
lates to the proper construction of the wing, substantially con- 
sisting of two parts, one with a variable profile controlled by 
the pilot, the other automatically flexible. 


No. 1,690,791, Bomper ATTACHMENT FOR AEROPLANES WITH 
Gas Bomss, Patented November 6, 1928, by Archie F. Nair 
and Hobart A. Nair, of Glendale, California. 








It is one of the purposes of this invention to provide a typ 
of bomb which will effectively destroy itself so that no one 
may know how the bomb is constructed. Special mechanism 
is provided whereby the bomb may be readily and quickly 
released when desired from the airplane and to provide means 
for supporting the bomb in a position convenient to the en- 
gine of the aircraft. 


No. 1,691,105, Lanprnc Gear For AIRPLANES, Patented 
November 13, 1928, by Fiuseppe Manio Bellanca, of 1c, 
New Jersey. 


+ 


~~ 
‘ 
, 
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The construction disclosed in this patent has for its pur- 
pose to overcome the difficulty that has been found in accom- 
modating the landing gear structure to the contour of fuselage 
frameworks of different sizes and inclinations and at the same 
time to provide a vertical disposition of the landing wheels 
with a sufficient lateral spacing between them to provide 
desired stability. 


No. 1,691,709, Sarery Device ror AEROPLANES, Patented 
November 13, 1928, by Piroska Eller and John Eller, of New 
York, New York. 
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A safety device for airplanes in which a collapsible and 
inflatable envelope or balloon is located on the top of the 
wings of the machine, the balloon having an outer network 
and attached cables whereby they may be released. Pro- 
vision is made for quickly inflating and deflating the envelope 
or balloon from helium storage tanks carried in the fuselage. 

No. 1,691,942, ArrPLANE WiNG, Patented November 20, 
1928, by Edward A. Stalker, of Ann Arbor, Michigan. 





This invention relates to the augmentation of the wing lift 
by sucking off the boundary layer, and more particularly to 
an efficient and safe means of accomplishing this suction, by 
means of a centrifugal blower driven by the flow of air through 
a turbine located in a suitably designed passage in the wing, 
thereby utilizing the difference of pressure existing between 


the upper and lower surfaces of the wing. 


No. 1,692,010, RerracraBLe LanpinGc Gear, Patented No- 
vember 20, 1928, by William Wait, Jr., of Garden City, New 
York, Assignor to Curtiss Aeroplane & Motor Co., Inc., a 
Corporation ol New York. 




















tetractable landing gear for amphibian aircraft, wherein 
the mechanism is, in a sense, supported by stub wing surfaces 
These stub wing surfaces serve a three-fold purpose. When 
flying they add to the total wing or supporting surface area; 
when hydroplaning they function as auxiliary hydroplanes; 
and when operating as a land plane they provide a support 
for the landing wheels. 


No. 1,692,081 and No. 1,692,082, Arrcrarr witH RorTaTIvE 
Wincs, Patented November 20, 1928, by Juan De La Cierva, 
of Madrid, Spain, both patents disclosing further improve- 
ments in aircraft with rotative wings. 














These are additional patents just granted to the well known 
Spaniard who flew across the English Channel in his especially 
designed craft which has been termed an autogiro. The pres- 
ent patents are drawn to specific details of wing construction 
or to means for setting the special wing system rotating be- 
fore the aircraft commences its advance prior to taking off. 
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No. 1,691,593, Arrcrart witTH PusHER Screw, Patented 
November 13, 1928, by Kurt Tank, of Potsdam, New Berlin, 
and Karl Frydag, of Schmargendorf, Near Berlin, Germany, 
Assignors to The Firm: Rohrbach Metall-Flug-Zeugbau, G. M. 
B. H., of Berlin, Germany. 











A special constructiol 
for aircraft, 
tionary ty] 


ind arrangement of the power plant 
enabling the use 
ye with pusher screws. 


of air cooled engines of the sta- 
The engine is arranged in 
the rear part of the engine nacelle, quite close to and in front 
nd substantially on the same axis «and 
the cooling of the engine is solely by the air. 


of the pusher screw 


No 
Gustav 


1,693,159, AEROPLANE, Patented November 27, 


Rickelmann, of Haledon, New Jersey. 


1928, by 
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This patentee utilizes substantially cylindrical hollow 
body or structure as the lifting medium for the aircraft and 
combines therewith a plane or lifting surface placed forwardly 
and rearwardly of the cylindrical structure for increasing the 
lifting power of the machine. 
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YOUNG MEN— 
YOUR FUTURE 
IS IN THE AlRe 


men 
aviation, the greatest of all careers. 
chanics and instructors will be needed this year. 
day new aircraft enterprises are springing up. 
man them ? 


Throughout America ambitious are turning to 
15,000 pilots, me- 
Every 


Who wil! 


Don’t stunt your future with make-shift training. Learn 
aviation right, under the famous Bennett system of flying 
instruction. You start flying the day you enroll, at Kan- 
sas City’s million dollar new airport. Mingle with ai: 
mail and transport pilots daily, giving you a wealth of 
fiving background. We've graduated more licensed pilots 
than any school in America. Learn right! 


METEOROLOG Y — 
NAVIGATION— 
CROSS COUNTRY FLYING— 
—IN OUR 200-HOUR 
TRANSPORT COURSE 


The Bennett Schools are among the few in America 
that stress the higher phases of flying. Transport course 
offers 200 hours of solo and cross-country flying and 
meteorology and navigation. It fits you for any flying job. 

Also complete primary, mechanics and limited commer- 
cial courses. All modern equipment. 1o new-production 
training planes. Seven skilled instructors, who personally 
give you the benefit of their background and experience. 

Bennett graduates now in big-paying positions all over 
North and South America. Salaries run from $300 to 
$900 monthly. And if you have the ambition, the pep, 
your future too, is in the air. For aviation’s growth has 
just begun. 
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Career 
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BENNETT 
Flying Schools 


217 W. 4th 


Bennett branch 
throughout the country. 
men able to qualify. W 





a . 
Kansas City, Mo. 
Schools are now being established 
Several territories are open to 
permit you to use our name 


and teach the famous Bennett system of flying instru 
tion. yu own your own business. Write for details 
and open territories 
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‘LINDBERGH LEARNED! 


Lincoln Training Assures Success 


Get the same thorough foundational training that enabled 
Lindbergh to win fame and fortune. Get it now—under 
greatly improved facilities—at the Lincoln Airplane School. 
Lindbergh attended this school because of our superior 
training methods. You too, come to the Lincoln School. 
Get instruction that assures success! 


COMPLETE GROUND AND FLYING COURSES 


Safety and dependability are You don’t 
our first aims in flying instruc- big mone) 
tion. Competent, experienced in- men receiy 
structors teach you to fly correctly you g 
from the start. They allow you Ground Training 


==) 2 





ho opportunity to develop bad our great plant on real plane 
habits. Teach you to handle a_ furnishe 4 by the Lincoln Aircraft 
plane under any conditions. Al- Factory. You learn how t 
though more than 15,000 passen- haul giant motors, construct and 
gers have been taken up from our ren air fuselages, wings, landir 
airport, we have never had an « ribs, et every part of 
accident, pla ane. 


Get Full Information! 


Send for free information about our com- 
plete aviation training course, tow tuition, liv- 
ing expenses, etc. Write at once! 
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AIRPLANE SCHOOL 


WHERE LINDBERGH LEARNED 


233 Aircraft Bldg. Lincoln, Nebr. 
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READ 


AIR NAVIGATION AND 
METEOROLOGY 


By Capt. Richard Duncan, M. C. 


If you want to take up flying, do it correctly. Any- 
one can learn how to fly, but to steer your course 
is another matter. How to get there by dead 
reckoning. 


Lindbergh - Chamberlin - Goebel 


Transatlantic, transcontinental and round the world flyers, mail 
pilots, etc., use the same method of air navigation to plot and 
steer their course. 

It is simple, accurate and practical. After reading this book 
no difficulties will be offered to the most inexperienced student 
or pilot. It has been adopted as the text book by many of 
the leading schools. 


No Pilot or Student Should Be without a Copy 
“AVIATION” 


In its review says: He has produced a complete and practical 
work on air pilotage, which will prove of great value to the 
student as well as the experienced pilot. 


The Price is $3.50 Postpaid. Special rates to Clubs 
and Schools. Write for it today. Don’t delay 


T. MARR, Distributor 
729 Greenwich St. New York City 


Clip Coupon Below 


T. MARR, 729 Greenwich St., N. Y. City 

EY OE OE. oc cccccsseees copies of Air Navigation and 
Meteorology. Enclosed find check ( ) or money order ( 
or send C. 0. D. (  ). 
RCs wiswiedenebate.seva vies a aida 
EN ehh s hep ateek std de B4-0-68% 
hd cit nptbinenbeewsiedees STATE 
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No. 1,692,108, ArropLaNe Sarety Device, Patented No- 
vember 20, 1928, by Hermann Bergmann, of Detroit, Michi- 


gan. 








Dual parachute arrangements within an aircraft, equipped 
with means for quickly bringing the parachute into operative 
position for retarding the fall of the airplane in the event 
of its getting out of control while flying. 


No. 1,693,449, AIRPLANE WING Structure, Patented No- 
vember 27, 1928, by Henry Joseph Le Pul, of Hempstead, 
New York. 
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An airplane wing structure providing a plurality of inde- 
pendent covering sheets arranged with the thickest sheets at 
the point of greatest strain and the thinnest at the point ol 
least strain, thereby providing for a variance in weight and 
strength to take care of the different loads. 


No. 1,693,450, Airncrarr PropeLier, Patented November 27, 
1928, by Ernest G. McCauley, of Dayton, Ohio. 





One of the principal objects of the invention is to provide 
an adjusting nut on the inner end of the propeller blade per- 
mitting easy endwise adjustment of the blade in the socket 
in changing the diameter of the propeller or in securing hori- 
zontal balance, a special feature consisting in the provision of 
means whereby the nut may be secured against turning with 
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respect to the blade after the endwise adjustment when secur- 
ing the proper pitch setting of the blade or for holding the 
nut with the socket to enable the turning of the blade in the 
nut in the endwise adjustment of the blade. 


No. 1,693,451, Propetter Controt MecHANISM FoR RE- 
VERSIBLE OR ADJUSTABLE PitcH PROPELLERS, Patented Novem- 
ber 27, 1928, by Ernest G. McCauley and Frank W. Cald- 
well, of Dayton, Ohio; Said Caldwell Assignor to Standard 
Steel Propeller Company, a Corporation of Delaware. 


a 











This invention relates to a synchronizing mechanism for 
aircraft, ship or other craft propelling means whereby a re- 
versible pitch propeller may be controlled together with the 
throttle valve of the engine or the power means control. More 
particularly the invention relates to a combined safety device 
for initial change of propeller pitch and for relatively auto- 
matic throttle and pitch control subsequent thereto, to and 
from a pull reversed pitch position of blades. 


No. 1,693,503, Tain Skip ror AirPLANEs, Patented Novem- 
ber 27, 1928, by Charles W. Dworack, of Dayton, Ohio. 





This invention relates to tail skids for airplanes, and is 
meerned with the provision of a practical form 
of skid affording a support for the tail which renders the 
operation of turning on the ground less difficult so that manual 
assistance is unnecessary and wherein the worn portion of the 
skid may be renewed with minimum labor. 
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The Modern Airplane 


Its governing principles 
Its construction 
Its capabilities 














A sound, clear and simple discussion 
of the fundamental principles, con- 
struction and capabilities of the air- 
plane and its engine. Written for all 
interested in the function of airplanes 
im modern life, the book strikes a 
raean between the technical and popu- 
lar exposition, founding all explana- 
tions only on the basic principles of 
physics involved. 


The Airplane 


and 


Its Engine 


By C. H. Chatfield 
and C. F. Taylor 


Associate Professors in the Course in Aero- 
nautical Engineering at the Massachusetts 
Institute of Technology 
Little mathematics has been used and a knowl- 
edge of only elementary physics and me- 
chanics is required. Many of the data are 
graphically presented in the form of curves 
and these are dev eloped and explained step- 
by-step. There are 209 photographs and dia- 

grams. 


Topics such as these 
are fully covered 

the lift of a wing—developing 
the theory from Newton's laws of 
motion 








—the reason for wing shapes 
monoplane and biplane arrange- 
ments 





resistance of air to bodies in mo- 
tion and airplane shapes designed 
to reduce this resistance 

stability and airplane control 
the complete power plant 
——construction of the modern air- 
plane 











——types of airplane 





airplane instruments and acces- 
sories 

—the engine, basic principles and 

representative types 

This book is for the intelligent and inter- 
ested reader wishing to acquire a sound 
knowledge of the basic facts and theories of 
the airplane and the airplane engine. Em- 
phasis throughout the book is on fundamen- 
tals. ' Nothing has been described or illus- 
trated which does not contribute to thorough 


514x8 : 
250 tiessnattens understanding of them. 
$2.50 See this new book. FREE 
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McGRAW-HILL 


FREE EXAMINATION COUPON 


McGraw-Hiit Book Co., Inc., 370 Seventh Ave., New York. 

Send me Chatfield and Taylor's THE AIRPLANE AND ITS ENGINE, 
$2.50, for 10 days’ free examination. I agree to return the book, post- 
paid, in ten days or to remit for it then. 


Signed ..... Re 


Address ..... ‘ ‘need aeee 


Official Position , ° eoonnes . : rPeeveoseeskoveneeesesee 
Name of Company... =_— : : opestecanee -_ 
(Books sent on approval to retail purchasers in U. S. and Canada only.) 
P.A. 2-1-29 
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Chestnut at Ninth Street 


PHILADELPHIA 


The traveller or permanent 
guest is assured of attentive serv- 
ice, enjoyable environment and 
the highest refinements of good 
living at The Benjamin Franklin. 
Here you will find, combined in 
an unusual manner, the tradition- 


al hospitality of 
more leisurely 
times with the 
most modern 
hotel appoint. 
ments. 


Twelve hundred rooms, 


each with bath 


Rates commence 
at $4.00 


MORACE LELAND BICCIND 


Monaging Dererter 























Saint mars OK 


vetebaLenseetieioatte koi o* 


= 2 


= Fe SS Sie aaa 





Book 
Bargains 


See our list of 
book bargains 
on page 100. 


Discounts of- 
fered on many 
titles. 


Popular Aviation 


Publishing Co. 


608 S. Dearborn St., Chicago 
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THE SILVER ACE 
FOKKER MODEL 





A few days’ work in building this 
beautiful model, and you can fly it out 
of hand for several hundred feet. It has 
demountable tapered wings, semi-flexible 
propellers, shock absorbers and silk cov- i — ae — 
ering. Add SILVER ACE Fokker pon- aa 
toons to make a flying model of the 
famous “Friendship” type in which Miss 
Amelia Earhart crossed the Atlantic. 
Construction set only, including all ma- 
terial, plans and instructions, $9.00. Pair 
pontoons, $4.00. Add 50 cents for ship- 
ping if your dealer cannot supply you. 


Exhibited at SILVER ACE model supplies also are 
International Aircraft the best you can buy. Tested by our en- 
Show, Chicago . 
gineers for our own use and yours. 
Special Balsa veneer, rubber, Aero Glue, 
dope, silk, wheels, propellers, etc. 


Catalogue 10 cents 


AERO MODEL COMPANY 


329 PLYMOUTH COURT 
CHICAGO 
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Our 


demands the best 
in training ships 
and instructors 

Give them what they ask! 


There are reasons why 
EAGLEROCK has become the 
most popular training plane. In 
its design the student or young 
flyer has been prominent in the 
minds of the manufacturers. 
Its operation is simplicity it- 
self Its performance is na 
tionally known. Its ruggedness 
5 is an acknowledged feature. 
PRICE ‘ = The prospective student or air 
$2250, factory field, "Be plane purchasers should make 
less ot anges and m3 % the acquaintance of an EAGLE 
10W tant of 9O to we > “KER 
O70 hh o ; Wi irlwind, a ROCKER. 
Hispano Suiza “A” 
and “E,” OX5, OX X6 
in EAGLEROCK 
_— 


have U. S. Dept. of z —s, ) - 
Commerce Approval. . EA ast — ‘ <% om LEXANDER -: 
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Dept. 419, Alexander Industries Bldg. 
Colorado Springs, Colo. 


Ho rite vour questions to the 


New -- EAGLEROC 


PA 2 ak. AMEE NRE 








